|

6

\

oy

te technical note techi

-

s 22 M

— s

——

Airport Movement Area Safety
System (AMASS)
Operational Test, Final Report

Dan Dellmyer

December 2000

DOT/FAA/CT-TNO0/27

Document is on file at the William J. Hughes Technical Center
Library, Atlantic City International Airport, NJ 08405

DISTRIBUTION STATEMENTA
Q | Approved for Public Release |
Distribution Unlimited

U.S. Department of Transportation
Federal Aviation Administration

William J. Hughes Technical Center
Atlantic City International Airport, NJ 08405

20010514 084




NOTICE

This document Is disseminated under the sponsorship
of the U.S. Department of Transportation in the interest of
information exchange. The United States Government
assumes no liability for the contents or use thereof.

The United States Government does not endorse
products or manufacturers. Trade or manufacturers’
names appear herein solely because they are considered
essential to the objective of this report.



AD NUMBER DATE ) DTIC ACCESSION
5/9/01 NOTICE
: : 2001 0052 REQUE
1. REPORT IDENT:FYING INFORMATION
. P
A. ORIGINATING AGENCY DOT/FAA Hughes Tech. " oo ~
Center, Atlantic City Int'l Airport, NJ 2. Comple o0
B. REPORT TITLE AND/OR NUMBER A D
Airport Movement Area Safetey System(AMASS 3 fach
C. MONITOR REPORT NUMBER 4. Useun -~
DOT/FAA/CT-TNOO/27 Dellmyer, D. hﬂ
D. PREPARED UNDER CONTRACT NUMBER 5 for 6 1.
2. DISTRIBUTION STATEMENT ome: —
1. Assign -_
UNLIMITED 2. Rewm nunu
Ol
DTIC Form 59 PREVIOUS EDITIONS ARE uoowicis

JUL 96




(»

Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient’s Catalog No.
DOT/FAA/CT-TNOO/27
4. Title and Subtitle 5. Report Date
Airport Movement Area Safety System (AMASS) : December 2000
Operational Test, Final Report 6. Performing Organization Code
ACT-310
8. Performing Organization Report No.
7. Author(s) DOT/FAA/CT-TNQOO/27
Dan Dellmyer
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)
U.S. Department of Transportation
Federal Aviation Administration 11. Contract or Grant No.
William J. Hughes Technical Center
Atlantic City International Airport, NJ 08405 13. Type of Report and Period Covered
12. Sponsoring Agency Name and Address
U.S. Department of Transportation Technical Note
Federal Aviation Administration
William J. Hughes Technical Center . 14. Sponsoring Agency Code
Atlantic City International Airport, NJ 08405

15. Supplementary Notes

16. Abstract

This final report documents the tests results on the Airport Movement

Area Safety System (AMASS) Air Traffic (AT) Operational Testing conducted at
Atlanta, GA and Detroit, MI International Airports. The purpose of the AMASS
Operational Test (OT) was to verify the Critical Operational Issues (COI).

The AMASS is a runway collision alert system that provides tower air
traffic controllers with automated conflict warnings and alerts to
reduce the risks of runway collisions. The AMASS system provides tower
controllers with both aural and visual alerts.

The AMASS system receives raw video from the Airport Surface Detection Equipment-3
(ASDE-3) and airborne approach targets from the Terminal Automation Interface Unit
(TAIU). The TAIU receives target data from the Surveillance Communications
Interface Processor (SCIP) and aircraft tag data from the Automated

Radar Tracking System (ARTS). It tracks this data and sends appropriate

position, vector, and a predicted approach runway to AMASS. Targets

are then processed by the AMASS Safety Logic to determine if any

targets have the potential to create a hazardous situation.

The Operational Testing on the AMASS COIs cquestions has been evaluated/assessed,
resulting in no high issues. The Airway Facilities (AF)/AT OT Test Team members felt
that the AMASS system has shown dramatic improvements and is currently
operationally ready.

17. Key Words 18. Distribution Statement
Airport Movement Area Safety System Document is on file at the William J.
{(AMASS) Hughes Technical Center Library, Atlantic

City International Airport, NJ 08405
Terminal Automation Interface Unit (TAIU)

19. Security Classif. {of this report) 20. Security Classif. (of this page) 21. No. of Pages 22. Price
Unclassified Unclassified 168
Form DOT F 1700.7 (8-72)

Reproduction of completed page authorized




(»

TABLE OF CONTENTS

EXECUTIVE SUMMARY
1. INTRODUCTION
1.1 Purpose
1.2 Scope
2. REFERENCE DOCUMENTS
3. AMASS SYSTEM DESCRIPTION

3.1 Mission Review

3.2 AMASS System Description

3.3 Test System Configuration

3.4 Interfaces

TEST AND EVALUATION DESCRIPTION
4.1 AT OT, DT Data Review

42 AT OT, AMASS Parameter Testing
4.3 Operational Testing at ATL

4.4 AF OT, DT Data Review

4.5 Maintenance Activities Test

ISSUE ASSESSMENT

COIRESULTS

CONCLUSIONS
RECOMMENDATIONS

ACRONYMS

11

i W WwWNN 8]

NoTANo RN BRIV IS

11

13

14

15




APPENDICES

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F

Appendix G
Appendix H
Appendix I

Appendix J

Appendix K
Appendix L
Appendix M
Appendix N
Appendix O

AT OT, MOP/MAOR Result Matrix

AT OT Issue Matrix

AT OT, APS Sub-Test MOP/MOAR Result Matrix

AT OT, AMASS Parameter Listing

AT OT, OET Sub-Test Questionnaires (July 1999)

AT OT, OET MOP/MAOR Result Matrix

AT OT, OUT Sub-Test Questionnaires (July 1999)

AT OT, OUT MOP/MOAR Result Matrix

AT OT, OET Sub-Test Questionnaires at ATL (July 1999)
AT OT, OUT Sub-Test Questionnaires at ATL (July 1999)
AT Regression Questionnaire Test Responses (June 2000)
AF OT, MOP/MOAR Result Matrix

AF OT, AF Questionnaires (February 1999)

AF OT Issue Result Matrix

AF OT, AF Regression Comments (June 2000)

v



EXECUTIVE SUMMARY

The Operational Test (OT) for the Airport Area Movement Safety System (AMASS) was split
into two testing phases, Airway Facilities (AF) OT and Air Traffic (AT) OT. The AF OT testing
was conducted at Detroit Metropolitan Wayne Airport (DTW) on April 20 through 29, 1999. The
AT OT testing was conducted at William B. Hartsfield Atlanta Airport (ATL) on July 18 through
August 20, 1999. Any open issues that resulted from the AF and AT OT testing were verified
during AF and AT regression testing. The AF OT regression testing was conducted at DTW and
was held on February 22 and 23, 2000. The AT OT regression testing was conducted at ATL on
June 1 through 23, 2000. :

The Operational Testing on the AMASS Critical Operational Issues (COI) questions have been

evaluated/assessed, resulting in no high issues. The following medium issues are associated with
COl listed below:

COI 1: Does the AMASS provide the controller with alerts on potential runway collisions?

AT Issue 8: (Medium) AMASS is currently limited to 12,000 feet of movement area
coverage from the antenna.

Resolution: Modify AMASS to support the full Airport Surface Detection Equipment-3
(ASDE-3) range coverage of up to 24,000 feet (System Trouble Report (STR) has been
written).

Status: This problem will be fixed prior to Dallas Fort Worth International Airport
(DFW) and Denver International Airport (DEN) going Operational Readiness
Declaration.

COI 2: Is the AMASS site adaptable (e.g., eliminate unwanted alerts due to: multipath,
sequential alerts, etc.)?

By implementing key software fixes the false alert rate was reduced from over 60 per
month to approximately 4 per month. The nuisance alert rate that coincided with the
AMASS final parameter set was approximately two per month.

AF Issue 2: (Medium) Line Replacement Unit (LRU) replacement from the front of the
cabinet for the Central Processing Unit (CPU) is very difficult. Cable dressing
complicated the removal/replacement procedures, with cable ties having to be cut to
facilitate removal of equipment.




Resolution: Modify AMASS equipment to support LRU replacement from the front of
the cabinet.

Status: STR has been written.

COI 3: Does the AMASS provide the controls and displays necessary for the
controller/supervisor to perform the assigned duties?

AT Issue 6a: (Medium) AT Training should include a clear and concise presentation on
the AMASS Alert Scenarios.

Resolution: Provide a video demonstrating each AMASS alert scenario on the potential
collisions.

Status: Currently the training does provide slides on each alert scenario, but the OT test
team members want to see a video demonstration on each AMASS alert scenario (Visual
Aid on the general timing and distance of each alert scenario).

AT Issue 7b: (Medium) The AT Users Manual provides too much information for use by
a controller on a day-to-day basis.

Resolution: Include a Quick Reference Card to summarize the AMASS commands (in
addition to the planned Mini-Display Control Unit (DCU) keypad template.)

Status: AMASS Work Group has this issue and is in the process of deciding whether or
not to develop a quick reference card.

COI 4: Does the AMASS provide the controller the capability to inhibit/re-inhibit specific targets
from activating alerts?

No concerns/issues were expressed with the inhibit/re-inhibit functionality.

COI1 5: Does the AMASS degrade any other FAA system to which it is interfaced?
AF Issue 10: (Medium) AMASS is generating a video stitching on the ASDE-3 Display.
Resolution: Modify the AMASS equipment to resolve the video timing issue.

Status: A screen refresh removes the video stitching; this problem will be fixed (STR has
been written).

The AF/AT OT Test Team members felt that the AMASS system has shown dramatic
improvements and is currently operationally ready.
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1. INTRODUCTION.

1.1 PURPOSE.

The purpose of Airport Movement Area Safety System (AMASS) Operational Testing was to
verify that the AMASS satisfies the five following Critical Operational Issues (COI) defined in
the AMASS Operational Requirements Document (ORD):

COI-1: Does the AMASS provide the controller with alerts on potential runway collisions?

COI-2: Isthe AMASS site adaptable (e.g., eliminate unwanted alerts due to: multipath,
sequential alerts, etc.)?

COI-3: Does the AMASS provide the controls and displays necessary for the
controller/supervisor to perform the assigned duties?

COI-4: Does the AMASS provide the controller the capability to inhibit/re-inhibit specific
targets from activating alerts?

COI-5:  Does the AMASS degrade any other Federal Aviation Administration (FAA) system
to which it is interfaced?

To accomplish the above task, the AMASS Operational Test (OT) Plan allocated each individual
AMASS ORD requirement to one or more of the five COIs as Measures of Performance (MOP).
A success criteria, or Minimum Acceptable Operating Requirement (MAOR), was then derived
from each MOP. The AMASS Operational Test Plan then allocated each MOP/MAOR pair to
either the Airways Facilities (AF) OT effort or the Air Traffic (AT) OT effort. Each
MOP/MAOR pair allocated to the AT/AF OT effort was then further allocated to one or more of
the three planned AT/AF OT test procedures.

1.2 SCOPE.

This report discusses the results of the AMASS OT testing; the OT testing was split into two
testing phases, an AF and AT. The AF OT testing was conducted at Detroit Metropolitan Wayne
Airport (DTW) on April 20 through 29, 1999. The AT OT testing was conduct at William B.
Hartsfield Atlanta Airport (ATL) on July 18 through August 20, 1999. The open issues that
resulted from the AF and AT OT testing were verified during an AF and AT regression testing.
The AF OT regression testing was conducted at DTW and was held on February 22 and 23,
2000. The AT OT regression testing was conducted at ATL on June 1 through 23, 2000.




2. REFERENCE DOCUMENTS.

The following documents are referred in this test report or provide useful information:

a. AMASS Operational Test Plan, dated March 1999
b. AMASS AF OT Test Procedures, dated March 1999
c. AF OT Quick Look Report, dated April 1999

d. AF OT Regression Quick Look Report, dated February 16, 2000,
Report Number: DOT/FAA/CT/ACT300-00-02

€. AMASS OT AT Test Procedures, dated May 1999

f. AT OT Quick Look Report, dated June 1999

g AMASS OT AT Regression Test Plan/Procedures, dated June 12, 2000
h. AT OT Regression Quick Look Report, dated June 23, 2000,

Report Number: DOT/FAA/CT/ACT300-00-01

3. AMASS SYSTEM DESCRIPTION.

3.1 MISSION REVIEW.

The AMASS 1s a runway collision alert system that provides tower air traffic controllers with
automated conflict warnings and alerts to reduce the risks of runway collisions. The AMASS
system provides tower controllers with both aural and visual alerts.

3.2 AMASS SYSTEM DESCRIPTION.

The AMASS system receives raw video from the Airport Surface Detection Equipment-3
(ASDE-3) and airborne approach targets from the Terminal Automation Interface Unit (TAIU).
The TAIU receives target data from the Surveillance Communications Interface Processor
(SCIP) and aircraft tag data from the Automated Radar Tracking System (ARTS). It tracks this
data and sends appropriate position, vector, and a predicted approach runway to AMASS.
Targets are then processed by the AMASS Safety Logic to determine if any targets have the
potential to create a hazardous situation. When it is determined there is a possible hazardous
situation, AMASS will deliver an aural alert, a visual text message, and highlight the targets in
potential conflict.



3.3 __TEST SYSTEM CONFIGURATION.

AT Operational Testing

The AMASS was tested with full functionality except for the Pre-Product Improvements. The
AMASS system relies on the ASDE-3/TAIU configuration, local airport operations, and external
equipment interfaces. All the AMASS alerts were tested in the factory, but only a subset was
optimized for the various sites. The test was conducted using the AMASS software Build 2.0
and included local site adaptation parameters at ATL. The TAIU software was Build 2.0 and
ASDE-3 software Build 611.3.

The airport configuration at ATL consisted of four parallel runways. The ASDE-3 antenna is
located on top of the tower cab. The ASDE-3/AMASS is configured as a seven-channel system.
The ATL Terminal Radar Approach Control Facility (TRACON) is co-located at the airport and
also the ARTS IITA. Terminal Surveillance data is provided by ASR-9 located at the airport. The
AMASS TAIU is located at the TRACON.

AF Operational Testing

The AMASS was tested with full maintenance functionality. The AMASS system relies on the
ASDE-3 RMS interface. The test was conducted using the AMASS software Build 1.0 and
included local site adaptation parameters at DTW. The TAIU software was Build 1.0 and
ASDE-3 software Build 611.3.

The DTW ASDE-3 antenna is located on top of the tower cab. The ASDE-3/AMASS is
configured as a five-channel system. The DTW TRACON is co-located at the airport and also
the ARTS IIIA. Terminal Surveillance data is provided by ASR-9 located at the airport. The
AMASS TAIU is located at the TRACON.

3.4  INTERFACES.

The AMASS external interfaces consist of the ASDE-3, and the TAIU. The TAIU interfaces
with the SCIP, and the ARTS HIA.

The ASDE-3 provides radar target data on objects up to the tower height, and 24,000 feet
horizontal. The ASDE-3 also provides the display/control functions, and the RMS interface to
the AMASS via serial lines. For airborne-approach aircraft, surveillance radar data is received
from the SCIP via the AMASS TAIU and transmitted to the AMASS cabinet by serial modems.
The TAIU also interfaces with the ARTS IIIA to receive flight plan information.

Only the ARTS IIIA, ARTS IIIE, and ARTS IIE interfaces are currently developed. The
remaining automation interfaces such as Enroute Automated Radar Tracking System (WEARTS),
and Standard Terminal Automation Replacement System (STARS) have yet to be developed for
the TAIU. These preplanned interface improvements, along with flight plan functionality,
including the use of aircraft tag data, were not evaluated during this Operational Testing.




4. TEST AND EVALUATION DESCRIPTION.

The OT testing was split into two testing phases; AF and AT. The AT OT testing was broken
down into three testing events; Developmental Test (DT) Data Review, AMASS Parameter Test,
and the Normal Operations Test. The AF OT testing was broken down into two testing events;

DT Data Review, and the System Maintenance Activities Test. The following sections discuss
the test events/results of the AMASS AT/AF OT testing.

41 ATOT,DT DATA REVIEW.

4.1.1 Test Event Description.

The AT DT Data Review was performed at the Technical Center. The DT Data Review consisted
of a desk audit of the contractor performed Development Test and Site Acceptance Test reports,
System Trouble Reports (STR), the AMASS ORD and the AMASS Specification (FAA-E-
2869), the AMASS AT training course, document reviews and formal contractual approvals.
This review evaluated whether each of the MOPs, identified in the DT procedure, had been
satisfactorily tested and whether the results met the corresponding success criteria (MAORSs).

4.1.2 Results/Discussion.

All the MOPs/MAORs passed except for MOP/MOAR 1-26 listed below. Appendix A to this
report includes the MOP/MAOR Result Matrix.

MOP-1.26:
Clutter Map. AMASS shall maintain a clutter map to aid in the removal of static or slowly
varying clutter.

MAOR-1.26:

An AMAS clutter map must be maintained to aid in the removal of static or slowly varying
clutter.

MOP/MOAR 1-26 is failed because AMASS Clutter Map is limited to 12,000 feet of movement
area coverage where the ASDE-3 area coverage is 24,000 feet. Norden will modify the AMASS

system to support the full ASDE-3 range coverage (STR has been written). This issue (AT Issue
#8, appendix B) was classified as a Medium and will be fixed prior to Dallas Fort Worth Airport
(DFW) and Denver International Airport (DEN) going Operational Readiness Declaration.

Appendix B to this report includes the AT Issue Matrix.



42 AT OT, AMASS PARAMETER TESTING.

The purpose of the AMASS Parameters Testing was to determine if the AMASS could be
adapted to allow for the implementation of the alert set and parameterization concept desired by
the AMASS Working Group (AWG). This test event was divided into three sub-tests; the
AMASS Parameter Study (APS), the Operational Events Test (OET) and the Operational Usage
Test (OUT). These test events were conducted at the Technical Center using the ACT-310
AMASS laboratory facilities.

4.2.1 AMASS Parameter Study (APS).

4.2.1.1 Test Event Description.

The purpose of the APS sub-test was to determine if the AMASS is sufficiently adaptable to
minimize false and nuisance alerts and to develop an initial alert set based on parameterization
concept provided by the AMASS Working Group.

4.2.1.2 Data Collection/Analysis.

The process began with the collection of AMASS data at San Francisco International Airport
(SFO), ATL, and DTW. More than 1000 hours of AMASS data was recorded in SFO and ATL,
and was sent to the Technical Center for analysis. Additionally, approximately 500 hours of
usable data were collected in DTW. Data were collected for AMASS using both the STANDBY
and ONLINE ASDE-3 transmitters. In addition, both encoder A and B were exercised during
data collection.

The analysis consisted of replaying the recorded data utilizing the playback feature of the
AMASS. This feature allows for data to be played using different alert sets, time/distance alert
parameters, airport configurations, and multipath parameters. The initial analysis of the data
received from Atlanta began with an alert and parameter set that was conservative. Alert listings
were generated and analyzed to determine the number of false alerts (primarily due to false
targets) and real alerts. Once this analysis was completed, the AMASS parameters were modified
in an attempt to reduce the number of nuisance alerts that did not meet the guidelines set forth in
the AMASS Working Group. This process was repeated through four subsequently tighter alert
sets until the parameterization of the AMASS alert set was optimized to minimize nuisance
alerts.

4.2.1.3 Results/Discussion.
All the MOPs/MOARs (appendix C) in this sub-test passed with no open issues.

The 1nit adaptation test had six STRs written to lower the false alert rate. The main issues found
during this test are:




a. (Issue #le, appendix B) False tracks can reach real track status on a taxiway and then
move across the grass and onto runway surfaces resulting in false alerts.

b. (Issue #1d, appendix B) AMASS generates false tracks and false alerts in heavy rain.

c. (Issue #1a, appendix B) Long-term false tracks on a runway surface will transition to
“real” track status within 4 minutes.

These issues listed above were verified/passed during the AT OT regression-testing period. The
false alert rate was reduced from over 60 per month to approximately 4 per month. The nuisance
alert rate that coincided with the final parameter set was approximately two per month. The final
alert parameter study was presented to the AMASS Work Group on June 23, 2000, at the OT
Regression testing phase, and the final parameter listing i1s contained in appendix D.

4.2.2 Operational Events Test (OET).

4.2.2.1 Test Event Description.

The purpose of the OET sub-test was to demonstrate the AMASS response to each alert situation
included in the core alert set. The OET sub-test utilized the data collected and analyzed during
the APS sub-test to develop specific scenarios for each alert cell that was identified in the AWG
alert set. Twenty-eight test cases, comprised of one or more iterations, were developed.

4.2.2.2 Data Collection/Analysis.

AT controllers were asked to view each alert scenario and record how the AMASS response to
the situation presented would affect their ability to perform their assigned duties when following
the Draft ATC AMASS Operational Procedures. The test team responses were then transcribed
and reviewed (appendix E). Test team discussions were held to review the composite results. The
feedback received on the questionnaires and in the discussion sessions were then used to
determine if any further modifications to the initial parameterization concept were necessary
prior to the conclusion of the test and in preparation for OT at ATL.

4.2.2.3 Results/Discussion.

The execution of the OET sub-test resulted in minor modifications to the time/distance
parameterization of AMASS. All the MOPs/MOARs (appendix F) in this sub-test have passed
with no open issues.

One of the main issues found during this test relates to taxiing aircraft across/off the runway
surfaces, which sometimes can cause alerts because these tracks do not include a projection
vector. The AMASS system was modified to use a projection vector which reduced the number
of nuisance alerts. These issues were verified and closed at the OT regression-testing period.
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4.2.3 Operational Usage Test (OUT) Sub-Test.

4.2.3.1 Test Event Description.

The purpose of the Operational Usage Test (OUT) was to examine the AT training,
documentation, and usage of the AMASS User Interface.

4.2.3.2 Data Collection/Analysis.

The OUT sub-test was performed after the initial AT OT training introduction was given and
after the test team members had an opportunity to use the AMASS user interface. A
questionnaire (appendix G) was given to each test team and a discussion session was held to
review the answers and any issues.

4.2.3.3 Results/Discussion.

All the MOPs/MOARs (appendix H) in this sub-test were passed during the AT OT regression-
testing period.

Several issues were generated during this testing phase. The two issues that remain open are the
following:

a. (Issue #6b, Medium, appendix B) AT Training should include a clear and concise
presentation (video demonstration) on the AMASS Alerts.

b. (Issue #7b, Medium, appendix B), the test team members felt that the AT User’s Manual
was too cumbersome for day-to-day use and that a Quick Reference Card should be
included in the manual.

43 OPERATIONAL TESTING AT ATL.

The purpose of performing operational testing at the ATL was to expose the test team members
to AMASS operations in an operational setting. The operational testing was divided into two
sub-tests; the OET and OUT.

4.3.1 Operational Events Test (OET) Sub-Test.

4.3.1.1 Test Event Description.

The OET sub-test consisted of injecting synthetic targets against Targets of Opportunity to create
each alert scenario script. The OT Test Team members would evaluate each alert scenario script
in the Tower Cab.




4.3.1.2 Data Collection/Analysis.

The test team was asked to view each alert scenario and record how the AMASS response to the
situation presented would affect their ability to perform their assigned duties when following the
Draft ATC AMASS Operational Procedures. The feedback received on the questionnaires
(appendix I) and in the discussion sessions were then used to determine if any further
modifications to the AMASS parameters were necessary prior to the conclusion of the test.

4.3.1.3 Results/Discussion.

The execution of the OET sub-test resulted in minor modifications to the time/distance
parameterization of AMASS. All open issues in this sub-test have passed and was verified
during the AT OT regression-testing period.

One of the issues during this test was the TAIU might not provide the first update for a new
target under track until up to 4 seconds after entering the runway approach zone. The TAIU was
fixed to provide the first update within 1 second after entering the runway approach zone. This
issue was verified and retested at the AT OT regression-testing period.

4.3.2 Operational Usage Test (OUT) Sub-Test.

4.3.2.1 Test Event Description.

The purpose of this OUT sub-test was to examine the training, documentation, and usage of the
AMASS User Interface in an operational setting.

4.3.2.2 Data Collection/Analysis.

Test team members were given the opportunity to usc the AT User’s Manual and AMASS User
Interface to perform the three AMASS operations prior to completing the questionnaires
(appendices J and K) which included selecting operational configurations, opening/closing
runways, and adjusting the alert speaker volume. The AT Test Team members had formal
AMASS AT training prior to going to ATL.

4.3.2.3 Results/Discussion.

All open issues in this sub-test passed and were verified during the AT OT regression-testing
period except for issues 6b and 7b (refer to section 4.2.3.3).



44 A¥ OT,DT DATA REVIEW.

4.4.1 Test Event Description.

The AF DT Data Review was performed at the Technical Center. The DT Data Review consisted
of a desk audit of the contractor-performed Development Test and Site Acceptance Test reports,
STRs, the AMASS ORD and the AMASS Specification (FAA-E-2869), the AMASS AT training
course, document reviews, and formal contractual approvals. This review evaluated whether each
of the MOPs identified in the DT procedure had been satisfactorily tested and whether the results
met the corresponding success criteria (MAORs).

4.4.2 Results/Discussion.

All the MOPs/MAORs have passed. Appendix L to this report includes the MOP/MAOR Result
Matrix.

45 MAINTENANCE ACTIVITIES TEST.

4.5.1 Test Event Description.

The AMASS AF Operational Testing took place April 20 through 29, 1999, at DTW. This test
was concerned with determining whether the AMASS (including contractor provided training
and documentation) is effective and suitable for inclusion into the National Airspace System
(NAS) from a maintenance perspective. The evaluation approach used was to perform a series of
test procedures with test teams comprised of representative users from AF field organizations.
Three AF technicians were in attendance representing Central, Great Lakes, and Southern
regions. The test team members were presented with a series of test procedures, each having a
defined objective. After each test procedure was performed, the test team members filled out a
series of questionnaires.

Three types of testing were conducted at the DTW. These were:

a. System Corrective Actions Test
b. System Maintenance Activities Test
c. NAS Integration and Degraded Operations Test

The AF System Corrective Actions Test verified that AF Technicians have the tools, training,
and documentation necessary to maintain the AMASS to the Line Replacement Unit (LRU)
level. This test was performed using AF Technicians to detect, isolate, and correct faults inserted
into the system by the test engineers. Opinions were collected from the AF Technicians as to the
correctness and completeness of the provided materials to accomplish the assigned tasks at the
end of each test script.




The System Maintenance Activities Test verified that the AF Technicians have the tools,
training, and documentation necessary to ensure the AMASS system is operating correctly on a
day-to-day basis. This includes the documentation, procedures, and test equipment necessary to
certify the system for use on a day-to-day basis. It also includes a verification of the logistics
support system in place to support the AMASS system throughout its life cycle. This includes
logistical support as it relates to the LRU, consumables, software maintenance, site adaptation
and optimization, and other logistical support activities included in the AMASS Maintenance
concept. This test used AF Technicians to perform the specified maintenance activities included
in the Maintenance Handbook. They were asked to provide feedback on the acceptability of the
provided training, equipment, and related materials.

The AMASS NAS Integration and Degraded Operations Test verified, from an AF perspective,
that the requirements associated with the three interfaces to the systems are already established in
the NAS system. These interfaces are: the AMASS/TAIU, the AMASS/ASDE-3 display
subsystem, and the AMASS/ASDE-3 Remote Maintenance Monitoring (RMS) Subsystem. The
test also verified the ability of the AMASS to continue to perform the assigned mission when the
AMASS system is not operating at 100 percent. This testing took place from two perspectives.
First, it focused on the ability of the AMASS to continue operating when one of its subsystem
has failed. Failures included both AMASS implemented interface failures and core LRU
failures. Secondly, the ability of the AMASS to continue to perform its mission when the

ASDE-3 is operating in various degraded states. (This section was verified using Maintenance
Demo held at Norden.)

Dimensions International, developers of the TAIU, provided the TAIU operation and
familiarization training as well as the preventive maintenance procedure overview. The training
was extremely useful, as none of the technicians were familiar with the TAIU system before
arrival. The technicians cited the TAIU users and troubleshooting manuals, as being acceptable,
although clarification is required in many areas. Many of the concerns arose over the areas of
logistic and second level support. Detailed training at each site, as proposed, will remedy these
concerns. Appendix M to this report includes the composite AF questionnaires (February 1999).

4.5.2 Results/Discussion.

In April 1999, the major issue was that the AMASS manuals were inadequate in performing
LRU replacement and general maintenance procedures on the AMASS system. AOS discussed
system certification issues with the test participants at length, and began development of
certification procedures.

All open issues except for issue #2 and #10 were verified and passed during the regression
testing at DTW the week of June 18, 2000. The AF technicians performed certification
procedures and reviewed the change pages to the Maintenance manual. The AMASS manuals
were improved but additional comments were generated by the AF technicians and were
incorporated. The technicians followed the certification procedures step-by-step. There are some

10



discrepancies that need to be corrected, but the technicians feel they can certify the AMASS and
TAIU.

Issue #2 remains open because the LRU replacement from the front of the cabinet for the Central
Processor Unit (CPU) is very difficult. Cable dressing complicated the removal/replacement
procedures, with cable ties having to be cut to facilitate removal of equipment. This issue
(appendix N) was classified as a Medium. Issue #10 is open because AMASS is generating a
video stitching on the ASDE-3 Display. This issue was classified as a medium because the video
stitching occurs only on a few displays and can take hours and even days to become visible; also
any type of screen refresh on the display removes the video stitching.

Appendix N to this report includes the AF Issue Matrix.
Appendix O to this report includes the AF Regression Test comments to the AMASS manuals.

5. ISSUE ASSESSMENT.

The OT test team analyzed the correlated test data to determine if operational issues existed and
if so, assessed the operational impact. Each issue was identified a criticality which has been
defined as follows:

a. High - A problem that will prevent, degrade, or interrupt operational service or jeopardize
safety, and has no acceptable work-around.

b. Medium — To prevent, degrade, or interrupt operational service or jeopardize safety, but
has an acceptable work-around.

c. Low - The issue constitutes an improvement to the operational use of AMASS and can be
resolved through post-commissioning modifications.

6. COI RESULTS.

The evaluation results specific to each COI are presented in the following subsections and
categorized by the MOP/MAOR. All the MOPs/MAORs are listed in appendices A and L.

6.1 COI1:

Does the AMASS provide the controller with alerts on potential runway collisions?
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6.1.1 COI 1 Results.

The following 1ssue 1s associated with this COI:

AT Issue 8: (Medium) AMASS is currently himited to 12,000 fect of movement area coverage
from the antenna.

Resolution: Modify AMASS to support the full ASDE-3 range coverage of up to 24,000 feet
(STR has been written).

Status: This problem will be fixed prior to DFW and DEN going Operational Readiness
Declaration.

6.2 COI2:

Is the AMASS site adaptable (e.g., eliminate unwanted alerts due to: multipath, sequential alerts,
etc.)?

6.2.1 COI 2 Results.

The following issues are associated with this COI:

AF Issue 2: (Medium) LRU replacement from the front of the cabinet for the CPU is very
difficult. Cable dressing complicated the removal/replacement procedures, with cable ties having
to be cut to facilitate removal of equipment.

Resolution: Modify AMASS equipment to support LRU replacement from the front of the
cabinet.

Status: STR has been written.

63 COI3:

Does the AMASS provide the controls and displays necessary for the controller/supervisor to
perform the assigned duties?

6.3.1 COI 3 Results.

The following issues are associated with this COI:

AT Issue 6a: (Medium) AT Training should include a clear and concise presentation on the
AMASS Alert Scenarios.

Resolution: Provide a video demonstrating each AMASS alert scenario on the potential
collisions.

12



Status: Currently the training does provide slides on each alert scenario, but the OT test team
members want to see a video demonstration on each AMASS alert scenario (Visual Aid on the
general timing and distance of each alert scenario).

AT Issue 7b: (Medium) The AT Users Manual provides too much information for use by a
controller on a day-to-day basis.

Resolution: Include a Quick Reference Card to summarize the AMASS commands (in addition
to the planned Mini-Display Control Unit (DCU) keypad template.)

Status: AMASS Work Group has this issue and is in the process of deciding whether or not to
develop a quick reference card.

64 COI4:

Does the AMASS provide the controller the capability to inhibit/re-inhibit specific targets from
activating alerts?

6.4.1 COI 4 Results.

No concerns/issues were expressed with the inhibit/re-inhibit functionality.

65 COIS: ‘
Does the AMASS degrade any.other FAA system to which it is interfaced?

6.5.1 COI 5 Results.

The following issues are associated with this COI:

AF Issue 10: (Medium) AMASS is generating a video stitching on the ASDE-3 Display.
Resolution: Modify the AMASS equipment to resolve the video timing issue.

Status: A screen refresh removes the video stitching; this problem will be fixed (STR has been
written).

7. CONCLUSIONS.

The Air Traffic (AT) regression testing closed 30 out of 37 issues with no high issues. The
remaining seven open issues contain only three medium and four low priority issues. The
medium issues are in section 6. with a current status. The Low issues have been passed onto

13




Airway Operational Support (AOS) for future improvements to the Airport Movement Area
Safety System (AMASS).

The Airway Facilities (AF) regression testing closed 17 out of 19 issues with no high issues. The
remaining two open issues are classified as medium. The medium issues are in section 6. with a
current status.

The Operational Testing on the AMASS Critical Operational Issues (COI) questions have been
evaluated/assessed, resulting in no high issues. The AF/AT Operational Test Team members felt
that the AMASS system has shown dramatic improvements and is currently operationally ready.

8. RECOMMENDATIONS.

Implement a System burn in period (~30 days) at each site to verify system
adaptation/optimization and to verify system performance such as false/nuisance alert rate in
each new environment.

14



9. ACRONYMS.

AMASS
AF
AOS
APS
ARTS
ASDE-3
AT
ATL
AWG
COol
DCU
DEN
DFW
DT
DTW
FAA
LRU
MAOR
MOP
NAS
OET
ORD
OT
OUT
RMS
SCIP
SFO
STARS
STR
TAIU
TRACON
REARTS

Airport Area Movement Safety System
Airway Facilities

Airway Operational Support

AMASS Parameter Study

Automated Radar Tracking System

Airport Surface Detection Equipment-3

Air Traffic

William B. Hartsfield Atlanta Airport
AMASS Working Group

Critical Operational Issues

Display Control Unit

Denver International Airport

Dallas Fort Worth International Airport
Developmental Test

Detroit Metropolitan Wayne Airport
Federal Aviation Administration

Line Replacement Unit

Minimum Acceptable Operating Requirement
Measures of Performance

National Airspace System

Operational Events Test

Operational Requirements Document
Operational Test

Operational Usage Test

Remote Maintenance Monitoring
Surveillance Communications Interface Processor
San Francisco International Airport
Standard Terminal Automation Replacement System
System Trouble Report

Terminal Automation Interface Unit
Terminal Radar Approach Control Facility
Enroute Automated Radar Tracking System
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APPENDIX A

AT OT, MOP/MAOR Result Matrix




SSVd

‘46" 1"-4OVIN ysnoayy
€' 1-JOVIA AJsnes isnw SSYNY JO
uSisop ays ut papnpout Ing ' [-JOW

ut pajsi] 10U SPALY 17 1-HOVIA

.wucoEob:vo.— oules ay) jealu ysnu
SSYIAV Jo uisap ayj ui papnjoul jnq
“2]-dON Ul paist| 10u spafe Jo sadAy

1-10D WOoJj PaALIa( :991n0S

‘' 1-dONW

SSvd

"SSVIAV 341 Jo ugisap ayy
ut papnjout axe ['1-JOJA Ul paisy|
SM9[ 97 94 JO Yord 11" 1-4OVIN

‘IXE) UO-pBaY [RALLIY "Q7

‘Suipue} uo-pesy [RALLY ‘ST
‘a1nyzedop uo-pesy [BALLY ‘T
‘1xe} € SuIseyd [BALLY ‘€7
‘Buipuej e Suiseyd [BALLY "ZT
-ainyredop e Sulseyo [BALLY *[7
‘Suipue] uo-pesy Surpue] "0z
‘aanyredop uo-pesy Suipue] ‘61
‘IX®] Uo-pesy Suipue] ‘g1

‘1Xe} uo-peay ainpedsq ‘L1
‘Buipue] uo-peay amnyedsq ‘9|
"ainyedop uo-peay ainpedaq g1
‘1xe} e Suiseyds Suipue] p]
‘Buipuey & Suiseyd Suipue] ¢l
-aunyredop & Suiseyo Suipuey ‘1
‘Burpue] e Suiseyds aanuedsq ‘11
‘1xe} g Suiseyd ainueds ‘01
ainpedap e Sugseyd aanpedsq ‘6
119811)

paddoss yim jealue pue Sutpuey 'g
19818} paddoss yyim aumedaq ‘L
‘Kemixe)

uo ainyredap uongoap sysoddo 9
‘Kemuni

uo Sutpue] uonoalip aysoddQ °g
‘Kemuna uo jagiey paddols ‘¢
‘Aemuni

uo arnyredap uonoanp sysoddo ‘¢
“Aemuni uo 1xe} uoyoalip sysoddQ 'z
‘Kemixe) uo uonoaap aysoddg |

'SSYIALY a3 Jo usisap sy u
papn[oui ale s3I0 97 JO Is1| Suimo]jo)
oYL (9°¢ dOWN dNAL Woy) :1°1-dOW

ALNOIdd

NOIL(TIOS d3S0d0dd

HASSI

1vd
/SSVd

YOV

dON

SSUTAT] JJo[ :toourdug 1S9,

Sepn(g yonyy) :l0jeulpIoo)) 1S9,

66/0¢/L HDNOWHL 66/617L :($)d1vaA 1S4l

‘DOTVLIVA .LSAL

A-1




‘SSVIAY Aq pawiiopiad st Suissasosd

“Buissadoud eiep
JuaIxd 19818y apiaoad [jeys SSYINY

1$°(1)'F'¢ QYO :eoumog

SSVd elEp 1uX2 13818 19 [-JOVIN ‘L' 1-dON
‘pake|dsip
S1 uolIPUOd JullIEM JUILIND BY) JeY)
Suunsua sny) ‘pajepdn 9q 03 anuUOd
1jeys sadessawl 1xa) pase|dsi(y
£5°(P) (1)'3°¢ @YO :924n08
‘pakejdsip aq 1SnuW UOLIPUOD
SSvd Supwiem JUILIND AYL 19" YOV 9'1-dON
"syjoeu) pasied 1ad aFessow
1ale Suiiem 30104 3U0 AJUO pue auo
ansst {jeys Suissasoid s3essow 1)y
‘I'1 dOW 15°(P)(1)3°€ QYO 923008
30 97 y3noay) £ sUIY 10J pajelousd
SSVd st Suruiem 90104 23U (S 1-YOVIA S'1-dOIN
Suiem,,
3q [[BYS SHae yoen padted je
‘sSuiuem Ewa.:» pue 258 (1)3'€ QYO :291m08
s|qipne deloudd pinoys 1 1-dONW
SSVd | Jo 9z ysnoiys 9 sHaY ' 1-NOVIN b 1-dON
** pue suoine),,
2q [{eys su9|e yorn A[3uls [V
‘suonned _E.,w.s pue 15°(6) ()3 € QYO :901n0S
ajqipne ajesouas pinoys 1 1-JON
SSvd JO 9 ysnoly | SMAIV 1€ 1-YOVIN ‘£ 1-dON
dON
ALNORId NOILNTOS Ad350d0dd dNSSI Tvd YOVIN

/SSVd

A-2



SSvd

‘S[eALLIE

olj19ads 103 1d20x3 pansst jou a1e
sAemun paso[d uo s3oel} 10j suofe
uonnes 3oen-9[8ulg 11" 1-4OVIN

‘S[eALLIR
o1j10ads 10J 1dooxd panqIyul aq [[Bys
sAeamunl paso[od Uo S3Jel) 10} §[{9d
uoynes Noes-ai3uls {[g 103 S}y

(®(1)1'¢ QYO 90108
AU-dOW

SSvd

‘padorn a1e sAemunt
pasold uo s1adiel 101 1-4OVYIN

suonens
Sumo[103 sy} ut semunt pasojd

Uuo $OBL J0} PAIGIYUL 3q [[BYS SHI[E
LWOS Jnq ‘sAemun paso[d uo s1e81e)
Jo sydey ulejurewl J[eys SSYINY

(1)1 @Yo :2%uno0g
‘01'1-dON

SSvd

‘ejep o1j10ads
~2)1S 94} Ul PapNjoul S} UOIBULIOJUL
dur Hoys pIoH 6'1-40VIA

*UOIJBULIOJUL SUI| J10YS

ploy Aemuni o1j10ads-a31s 309J21 [[eYys
UO1}098193Ul YOBS 10} suoneinijuod
a5eq BIED 9U) Ui BIEP UONIISIAIUL Sy

(2)Fe QYO 90108
6'1-dON

SSvd

‘pansst ale sudfe
Kemuni “aut] 1oys pioy ay) ised si
yesue ue Jo Hed Aue J1 :8' - UOVIN

‘ Aemuni ayj uo,, 99 03

polapIsuod oq [|eys 1o8ie) oy} ‘Kemunt
ay) pue aul| 10Ys pjoy  Lemunt

JO Ie310,, BY3 USIMIIQ BAIR JU Ul

10 Aemuni 3urdssislul ue 0juo  JOA0
SuiBuey,, s1 39818} 9y} 1BY) SAIEOIPUL
[9AR] JO UOIDAIIP Y] YIm PIUIqUIOD
elep JusIx2 Jo81e) a3 AQ paunuIIep
Se 19318) © JO |I®) 10 asou ay) J]

78°(1)f¢ YO 221008
‘8'1-dON

ALRMORdd

NOILNTOS a94S0d0dd

HNSSI

Tvd
/SSVd

HOVIN

dOW

A-3




SS¥d

"6°66 Uey) 131eals st yoel
J0 A1j1qeqoid SSYINV 91 1-OVIN

Juadiad
6'66 1589] 18 29 [[BYS dorn Ul A[300.0100
st yesoite Aue yeys yjrqeqold ayj

28 (1) 1€ QYO :901n08
91'1-dON

s181e) €-AASY PHBA 00T 1523

‘€-gdSV 2y Aq pa1oalap syedie) piea
00 1SB3] 18 UO 3JBl) Ulgjulew pue
annboe [jeys SSYIAY 9yl ‘Sunjoer]

1$°(1) 4 ¢ QYO :20mmo0s

SSVd | 1eyoen ued SSYIAY S T-HOVIN S1'1-dON
"SIND20 YoBl) [TALLE UB SuiA[oAUl
"IN530 S}13[e 1sje ue usym Ajuo pakeldsip
[eALLIE USYm pake[dstp ate saul| 2q |jeys sul] Jojedipul jeALle Uy
1018d1pUY] [BALLY *TH 1 1-JOVIN
"IND20 S}3JE [eALLIR €6°(£)W'e QYO :991n0§
~uou uaym pakejdsip jou a1e saul|
SSvd Jo1edipu] [BALLY 1P 1" 1OV ‘1'1-dON
‘Kemuni jeyy Suryoeosdde
3T} jBALLE UE 10) pajessusd aq ||eys
J9]e ue ‘paso|d si Aemund & USYm
ey (o)1 :301n0
"149[8 ue djes2usd s30p Aemundt ®@1eauo S
SSVd | pesopd e uo Bulpue g1 1-YOVIN ‘€1'1-dON
‘SAemunl paso|d JUIdJJIp 10 Jwes
3Yj UO aJe S3OBL) Y10q UAYM PajiqIyut
3q [{BYS SHI|B 1DI[JUOD YIBL}-OM ]
) (@) (1)'1'¢ QYO 204008
sAemuni paso[d uo pajeiouad 1ou
SSvd ole spge yoeli-om] (71 [-IOVIN ‘C1'1-dON
dON
ALRJOrdd NOILNTOS d94S0d0dd dNSSI Tvd YOV

/SSVd

A-4



'0406 PIIOXd
1SNLL UOIE[SLI00 BIED OB} 1991100

“Juso1ad (g Pasoxa [[eys
UONBJOLI0D ¢-JSV-[EALLIE 1991100
Jo Aiqeqoad oy "uonejaLI0)
ejeQ Qorll £-HASV-[EALLY

1$°(€)"Y' € (YO :90in0g

SSvd E-HASV-1eAllY (17 [-4OVIA (1277 1-dON
*1d19991 JO puodas ¢ UM SSYINY
Aq passoooid pue pajdesoe aq [[eys
ejep uonisod syjoen [eAlue YL NIV
. 1d1024 (@) ()¢ @go 90103
JO Spuodas 60 utyim e1ep Njv.i
$Svd | sseooud [jim SSYIAY (07 1-4OVIA ‘0T 1-dON
‘€-4asy
3() JO [SUUBYD JOYIA WOI] BIep
19818} 91BPOWILLIOIVE [[BYS SSYINY
‘Jouueyd ¢-FJASy By (7)1 -30n
JIOY3}I9 WO} BIEP SI)BPOLULLOIIR eg (&) (@) ¥'e QO 122108
SSvd SSVIAV 61 1-AOVIA 61°1-dON
‘B1ep ¢-4dsy 9yl jo
Keydstp pue Suissasosd ayj Suikejop
Inoylm uess 1ad aouo Aejdsip
Jepel ¢-HASV Yore uo ejep SSYINV
Fuikejdsip pue eiep soue[jIoAIns
£-7asV Suissasoad jo sjqedes
9q [[eys SSVINV dUL "€-HdSVY
‘Blep £-4ASV
ay3 Jo Aeydsip pue Suissasoxd
a3 Surketap 1noyym ueos sad By (7)1 -351n0
aouo Aejdsip ¢-gQSy uo pakejdsip 18 (@ re @0 s
SSvd St ejep SSYIAY 81" 1-4OVIN 81°1-dON
's1djewl 07
Spa9oxa uopisod 103.1e) jBIOR S} pue
uonisod 3oel} pajseod ay) UsIMIdq
3sue)sip ay) 31 aunjiej Sunjoen
B SB PAJUN0d 2q [[BYS 9BL PIISEOD Y
“joel} Jo K111qeqold aonpal €¢°(1)'I'E QYO :994n08
111 3081} [BNJOR JO SIOJOW 07 UlYim v
SSvd jou syoeq pajseod (L1 1-4OVIA ‘L1'1-dON
dONW
ALTIOrdd NOILLNTOS d4S0d0dd HNSSI Tv4d JOVIN

/SSVd

A-5




3 000°tT
s1 eale 03819409 €3SV ‘V000'Z1

191N
Juikiea A|mo[Ss 10 2118)S JO |BAOWIAL
3y} ul pie 0) paulejuleLl 3q ISNLL

“193n(d Sutkiea AjMo[S JO S1EIS
JO [eAOWaL 3y} Ul pie 0} dew 1aynpo €
ufEluLEw [[BYs SSYINY “dejn J1oun|D

1$°($) '€ @YO 291008

UM SBM LS 01 panui] st dejy JNn|) SSYNY TIVA | dew 1200]0 SYINY UV 197 -OVIA 9T 1-dON
“inoy Jad suo109Iap (9 10 SYoe
01 Sutp220xa 21e1 B 8 SUOLIOI}OP
as(ej Indino jou [[eys SSYIAY 24l
onuEwEEM -anoy Jad (9 Jo sxyoen 75 (h)'1°¢ QYO 1901008
u33q Sey $000 ‘€000 Q1 UBY) SS3| 2 ISNUIL )&l UOLDI}AP
‘ ‘9000-A0Yd-ULS SSVIAV SSvd 9518} SSVIAV (ST 1-UOVIN ST 1-dON
‘guissasold
uol03jap-1sod uipniour quaoiad 6
15E9] J® JO uoNdIap jo Aljiqeqold €
yiam (ueds yoes 1oj “o'1) Ajuniioddo
4ora uo 28819409 SSYIAY 2Y) 10]
P3109]as Bate Aue Ul SI|OIYdA FIBLINS
10 YJeIodIe AUe 19213p [1BYS SSYIAY
ay], ‘Suissasold 1981e] ¢-IGSV
. *28819A09 SSVIAY P109|as Aue 1oj 1$(h) 1 € QUO :201n08
patuswsidiul ussq siseq ueds Jad e uo Jeajaisd 10 %66
Sty 1000-A0Yd-YLS SSYIAV SSVd | 9qIisnw Jod SSYIAV v 1-UOVIN ‘w7 1-dON
"juad1ad Q] uey) ssaf
3q [{eys (3oen ¢-3ASY Yim patied
10U BIEP [BALLIE) UOIIR]OLIOD ¢-ASY
-jeaLlie passiw jo Aijiqeqoad ay
601 UeLl 8591 29 £5°(€) 1 € QU0 :021n08
1SNW UO132]2.LI00 BJEP ¥OEI) Passiu
SSvd £-4dSV-IBALLY T [ HOVIN €T 1-dON
juansed | uey) ssoj aq [jeys (3oen
€-3ASV Suoim yia patted eep
|eaLle Suoim) uole[aL0d ¢-3dSV
-[eALUE asje} o Ajjiqeqodd ay]
Yol UEW 8531 94 Z§'(€) g QYO :2a1m0g
1SN UOIJE|3.1I0D BIEP XOB] JO2.LI0DUI
SSvd E-JASV-IBALLY (T 1-MOVIN ‘T 1-dON
dON
ALRIOIdd NOILNTOS a450d0dd 4NSSi Tv4d YOV

/SSVd

A-6



‘Jodue
Kue 0 soseq ejep o1j10ads-9)1s
tIejuleW PUE YSiqelss o} A1ijiqedes

uodite Aue 18 SSVIAY JO suolessdo
oY) 1depe 03 s9sEq BIED WAISAS

pue [euonounj o1j199ds-231s Y jo (|8
ulejutewW pue ys1jqeiss oy Aljiqeded
Yy apiaoud ||eys SSYIAY 2UL

1$(1)e'¢ QO :901n0g

SSvd € Sapnjdul SSYIV :1'Z-JOVIA ‘1'-dON
"S19)0W G PAdOXe 10U [JBYS PIOSIUID
reo1sAyd enx ay3 woly ployuad
POIeLLIISS JYj JO L0119 SBIq YL
S £$°(8)1'¢ QYO :994n0S
G PasOX2a Jou Jsnilt Plojusd SSYINY
SSVd oYy} jo Jodd seiq 3y} ¢ I-JOVIN ‘0€ 1-dON
‘pauIqLIod
1SES PUB YJIOU S19)9W G PIJOXD
J0U [[BYS PIOJULD BY) JO uOnENIONY
uBds-0)-ueds arenbs-wins-joo1 oy |
'sI9joWl ¢ PIIVXS J0U SNl Q)1 159110
SpIOXUSd SSYIATY 943 JO uonenjonyy 8 (®) e 0 s
SSvd uess-0)-uedg (62" IOV ‘62 1-dON
*198.48) P91031ap Yord
JO ploJjuad o1139w093 3y) sjeunss
11Bys SSYINY yL “Sulptous)
1081} P9}02)aP Yoes Jo 19°(8)1's QYO 1901108
18}U8D O11}3LU0ST ) S)BLLLSS JSNW
SSVd | Supionusd SSVINY 8T I-4OVIA ‘87 1-dON
‘SUOIIPUOD
AMous pue “noyauu 9| Sutpnjous
pue 0} dn s[oAs} utes ‘1ayjEaM
Irej Suipnjoul vate 28€10A03 SSYINY
oY) InOYSnOoLY) SUOHIPUOD Joyjeom
w papeidop aq [|eys Sajel uonoANap
3s[e] Jou uondajap 19818 JOYIION
‘pajesin
u03q sey saolduut suolIpuod ‘SUOI}IPUOD MOUS PUE INOYILL
%EE 1nun syoex punold uo o130} . 91 03 dn urel ‘Joyjeam Iiej paydajje 2§°(S) e QU0 :991n0S
JaJes JO suing jey) uoneindjuod ures Aaeay ug 24 10U JSNUW S3)EI UOLI0S3P 9S|E]
jeuoniesado NIVY, V | SHI[e pue sjoel) asie] sajelousd SSYVAY SSvd pue god SSYIAV LT 1-4OVIA LT 1-dONW
dON
ALRIORd NOILNTOS @4S0d0dd HNSSI Tvd JOVIN

/SSVd

A-7



‘Aijiqedes
uoneidepe SSYATY Yl daey

s SSYIV Yoes
1B 9[qe[ieAe aq [[eys Ajjiqeded siy]

78(0)'e'g @YO 321008

SSVd | 1Snw 3is SSVIAV Yded 19'T-HOVIN 19'C-dON
"$19§ 10 Swayt ejep uoljeidepe agueyd
10 ysijqessa o3 jndut 13sn 3dasoe
0} A1iqeded e apnjout [jeys SSYINY
*s1as
pue Swajl ejep agueyo pue ysi|qelsa () .
03 1ndut J9sn 1dadoe 1snw L1jqeded 182y e'e QYO raaunes
SSVd | uoneidepe SSYINV 241 S'ZT-HOVIN ($'T-dON
'sI9jowieled
9180] L19J8S UOISINdUL Aemunit
o1310ads 9y3 apn|dul OS[e [[eysS 3]
‘s1oyowedted o130] Ajajes uoisinoul $$°(1)'B'c QYO 190108
Aemuni ayy apnjout jsnw Lqedes
SSVd | uonedepe SSVIANY YL +'Z-4OVIN $'7-dON
'semixe) pue skemuni
U0 SMO[} d1jje1) ABm-2uo apnjout Aew
jey) smol} dijjen Sutuljap spnjdowl
11eys Anjrqedes uopeydepe ay
'sKeMIXE] pUB SAEMUNI UO
(1£4 1oj anssi siy) wE.VtoB St SMO]J d1jjel) ABM-0M] PUE 3UO dULJap €g'(1)'e'c QYO :201n0g
dnoin jlop SSYIAY) "aanes) udisap SSYIV 01 Anjiqe ayy apnjoul 3snw Ajjiqeded
9y} 103 pIau 3y} 13PISU0I3Y 9y Ul papn|dul 10U SI 3Injesy SIYL 1€d | uoneidepe SSYIAY UL €' T-YOVIN ‘£'7-dON
‘uodite
paidepe ay3 je pakojdwa a1e jey)
suotjeingijuod Aemuni jeuonesado
3Y)} JO Yo®S I0J 9SN 10j J|qB|IBAE
pue p2jeald aq [[eyS uoleIngjuod
aseq elep SSYV anbiun v
‘uoljeIng1juod aseq ejep 78 (1)"2' QYO :901n08
SSYIAY anbiun e aaey 1snw Aemunt
SSvd jeuonesado yoeg 7' Z-JOVIA ‘TT-dON
dON
ALROIEd NOILNTOS d4S0d0dd 4SS Tv4d JOVIN

/SSVd

A-8



*90BJINS JUSLUIAOWL
4oea 10j uonuIjop Juwdas papis-y
10} mojje 1snwk A1jiqedes uopeidepe

*ssoo01d

uoneidepe ay) Jo yaed se aoejuns
JUSLLIGAOW YOBD 10] (S34nBY papis
-p) sjuawBass Suiuiyep nuwad [reys
SSVINV 2, ‘uoniugaq juaugeg

(6)'¥'¢ (YO :921n08

SSvd SSVIAV UL ‘11 2-40OVIN 11'2-dON
*safessaw 95104
3y} JO [2A3] AWINjOA 9U) 3sn[pe 03 9]qe
2q [[eys ‘uoneidepe y3nodys ‘osn ay ]
'saBessolu 99104 3Y)
J10J [2A3] UInjoa Jo juswisnlpe ay) ()(S)'P'E QYO :991n0S
10} moje 3snw Ajiqedes uoneidepe
SSvd SSVIAV 34l :01'C-UOVIA ‘01'C-dON
*a8essaw 19k uB Uiy)m
uonisoduiod piom ay3 Ajipout 0} 9|qe
2q [[eys ‘uoneidepe y3noays ‘1asn ay g
‘uonjisoduwod
23essaw 119{B JO UOIIBOIJIpOUL (Q)'(S)P'E QYO 901005
ayj 103 moj[e 3snwt Ay1jiqedes
SSVd | uoneidepe SSYINY UL 6 T-YOVIN 16'C-dON
“Joquinu a8essaw Sulsixs Jayjour
0} 9seq ejep oY) ul Jaquunu dFessaw
ap SuiBueyd Aq {190 0180] K1ajes
Kue 103 a8essaw oty a3ueyd :0) J|qe
aq [Jeys ‘uoneidepe ydnoauy ‘osn oy
Jaquunu
oFessow oy} SuiBueyds Aq |90
o130] L393es Aue 1o} safessaw oy} 2y (c)y b -33110
0} sofueyo 103 mo[|e Jsnut Aj1jiqedes (®)(sYP'e QU0 2aumos
SSVd | uoneidepe SSYNY AUl :8'T-HOVIN ‘8'C-dON
‘papasu
se pa3ueyo pue palj1oads 3q Aew
s1ojoweled Jo sjes pue sisjowered
uonieldepe pajoo[as j|e jey) Aem
' yons ul AJ1qeded uoyo9]as nust
® BIA SI19SN 9Y) O} 9]qB[IeAR 3q ||BYS I}
‘siojowreted uoneydepe
|Ie AJ1pou 0 S19sh 3y} mojje £5(2)'s QYO 9910
pue uaALIp-nuoll aq Jsnuwi Ayljiqeded
SSVd | uoneidepe SSYINY dY4L L T-UOVIN L'T-dON
dOW
ALRORId NOILN10S a4S0d0dd HNSSI INE YOVIN

/SSVd




«OS3ss
Suissaidap Aq pajjaoued si uonouny

A2 104, 341 1T CE-HOVIN

g,
Buissaidap Aq pajeanoe si uoounj

"Kay

0S4, ay3 Suissaidap Aq pajaoued
10 A2y , 193u3,, sy Suissardap

£Q PaleAIlOR 9q UEBD JBY) UOIdUN]
anbiun e 91qeus [eys A9 j04,, yoeg

£$(1)°9°¢ QYO 221008

SSvd L3104, 341 1 E-YOVIN ‘€ E-dONW
" SAay j0y,, Suisn papraoud
aq [jeys indui Jajjonuo)) pidey
(g 190IN0
. skoxi0,, Jo 251 31 78 (1)'q°¢ @Yo :e2inog
SSvd 10} sap1aold SGYINY 7 €-AOVIN ‘T E-dOW
‘suonoun} SSYY [00u0d
01 p1e0qAdY pue pedAay ¢-JJSV 2y
Jo asn ay Joj apiaoad [|eys SSYIAY
‘pieoqAax (1) a -39100
pu prdkay ¢-gSV o woy 1$°(1)q¢€ @d0 S
SSVd | Indut 51dedde SSYINY 11 E-MOVIN 1'E-dOW
“Bumes o,
2y) 0) 3{NBJAP [[BYS Ja1J1IUaPI |30 0130)
Kjayes ay) Aejdsip 03 Ajijiqeded sy
330,
01 Ja1J11USP! 1}99 9130] A19)es 3y} £40°(0)(£)'P'E QYO 1921105
j|negep isnw A11qedes uoneydepe
SSvd SSYIAY UL (€ 1'T-YOVIN (€1'C-dON
*** pue apou
uoneidepe ay) ut |, Jjo,, 10 , U0, 1S
2q 03 9[qe 9q {[BYS 131J13uapt |20 2180]
Kyayes ayy Aejdsip o3 Anjiqeded sy
“1a131uap!t 1199 0130 A3ajeS
ay) jo Aeydsip ay3 yo Sun8801 ayy 75 (0) (€)' P'€ QYO :391n08
10} mo]|e 3snw Ajijigedes uoneidepe
SSvd SSVIAV 2UL :T1'Z-YOVIN ‘C1'T-dON
dON
ALDIONd NOILI0S d94S0d0dd ANSSI Tv4 JOVIN

/SSVd

A-10



* A9y 104, Suisn
SUOLOUN] [BUOLIIPPE [O1UOD [[IM

‘uopjesado SSYNY Ui St paB0qADY

oY) udAYM LUONOUNJ AY) SIBAIOE

0} , sA93] J04,, uonouny Suisn preoqhsy
£-3ASY au3 BlA Po||ONUOD 2q [[BYS
suonouny 1830 ‘suonsuny pedLoy

a1 Jo je Suipiaoid 03 uonippe uj

£$(2)q'€ QYO 901008

SSvd pedAa) ¢-HASY YL:L'E-JOVIN L'€-dON
‘uone1ado SSVINY
u1 S| WwoIsAs 9yl JJtym suonouny ay)
91eAnOE 0 90nsAay 9|Fuls e Suisn
pedAsy £-3ASY 2Y) elA pajjonuod
24 {{BUS ‘suoiduUN} 0} $S9308
1asn apiaoid yoiym <, L33 10H,,
‘uopelodo SSYNY Ul 2fiym
SUOIOUN] D1BAIIOR 0} S3041SADY 1$(2)9°€ QYO :201n0§
913urs uisn pajjoauod 3q {{im
SSvd pedAay €-HASY AUl 9 €-YOVIN 9'¢-dON
‘Ryifeuonduny ¢-gASV 0} preoqhay
10 pedAsy| ¢-gasy lenpiatput
3y} WINjal j{ByS UONBAIIR S}
pue Aoy jouy,, SWES aY) JO UOIIDI[3S
& uonesado SSYINY Ul 90UQ
"Ayipeuonouny
£-4asv o.g pedAay/preoqhay sy $$°(1)'q'€ YO :991n0S
LNl 1M §' ¢ AOVIA Ul paqHIosap
SSVd | se A9 10y, dwes 3yl :§'E-4OVIN $€-dON
‘suotjesodo SSYAY 01 pieoqhay pue
sped£9ay oY) Yolims 0} PjBALIOR Uaq
sey , Aoy joy,, 9errdoadde ayy jnun
(Kijeuonouny “9°1) suonelado pedAay
pue pieoqAsy ¢-gSV Y3 Ul uIewal
lieys sped4oy pue pseoqksy €-AASY
ay ‘uo pawing st SSYINV Uaum
' ‘suonjesado SSYINY
03 peday pue pieoqhay €-3ASY $$(1)'9'€ QYO :991N08
2y} YyoyIms 0} pasn aq isnul A5
SSvd j0,, ateudordde uy :p e-NOVIN v'e-dON
dON
ALIEOrdd NOILNTOS A4S0d0dd HNSSI BINE YOV

/SSvd

A-11




‘saijiqedes jo uoisuedxa
10} MO[je 1SnW nuatl jeuoiesddo

'SUOI039s
1130 10j Ay1jiqeded uotsuedxs
apraoad jleys nuaw ay3 jo udisap sy

$$7(£)'q°¢ QYO :20mo0g

SSVd SSVIAY 2UL (11 €-4OVIA ‘11'€-dON
‘uoljeIndijuod Aemuni
3]qe|ieAR YoB2 SUIpn|dul ‘suoljoaos
uaund pue suondo |e moys
Jieys nuaw [euonesado SSYIAY 24l
‘uofjedngijuod
Keauni g[qejieae yoes Juipn|oul
SUO1323[9S JUaLIND pue suondo eVar ‘33100
11 MOys 3snw nustu [euonesado (e ae auo S
SSvd SSVIAV UL (01 €-JOVIN 01 ¢-dONW
‘nusw [euonessdo SSYAY syt
01 s59008 pue jo Ae|dsip apiaocid jjeys
pie0qAay £-3QSV au1 uo A3y oy,
e ‘suonjelado SSYIAY 01 payoliams
uaaq sey pieoqhay ¢-aasy oy usym
‘nuswl [euonesado
3y} ssadoe pue Aejdsip ay) 10} 15'(£)'9°c QYO 190108
apraoad {im A9 j04,, € ‘suoyesado
SSvd SSVIAV Ul 3fIUm :6' 4OV ‘6't-dON
1511} passaidap aq |jeys
K3y 104, uoLOUNY B “M3[S |{eqyoRy ©
s21inbal YoI1ym UOIOUN] B 9JBANIOE O]
- A3 100, & Suissardop $$(2)'9°€ QO :301n08
Aq papaoaid aq |[m ma|s [feqyorn
SSvd & uinbal suonduny :g'¢-JOVIA ‘8'¢-dON
dON
ALTYORd NOILNTOS d4S0d0dd 4NSSI v YOVIN

/SSVd

A-12



‘pasn 3q

jsnut uoneindiyuod aseqejep dnjiels
JINBJOp paulyop Y} ‘paaes uaaq

sey uoneIngyuod Sseqelep ou usym
puE pa)oo]as usaq Sey uoneInSuod
aseqejep dnyrels ou usym pue dnye)s
SSYINV uodn :ZH1'€-4OVIA

‘pasn aq jsnw uopeInSyuod
aseqejep pases [snoiaald

oy} ‘pa3oa[as us2q sey uoneIngyuod
aseqejep dnjues ou udym pue dnreis

‘uonean3iyuos dnyle)s jjnejap oy

SB Paulop usaq sey 1ey) uoleandiyuod
a5Bq BIEP B ‘uonRINSJuUod

paaes ou s1 a1ay3 J] (Q)

10 ‘a1e)s [euonesodo-uou ay) 03

9)e)s jeuoneiado oY) wWoly pauonisuel)
JSE] WaISAS 2U) UaLMm SN Ul sem Jey)
uoneIN3Juod paAes ayy ()

L1YII0 9q [[BYS

Pa1EAIOE 3 {[IM 1Y) uoneIndjuod
aseq ejep oY) ‘dnyress je pajoalas jou
s1 uoneIngijuoo aseq eyep dnyiels e jj

28(2)2°¢ QIO 1901n0g

SSvd SSYIYV uodn 114" E-UOYW ‘v1'€-dON
‘2)e1s [euoneiado auy ojur pajeAnoe
S1 WaIsAs 2} usym pasn aq [im
18} uoneindijuoo aseq eiep dnjels
® AJIpow pue 109[9s 0} 9|qe 2q |[BYS
1950 2y ‘apows dnjas auif-3jo ay) uj
‘opow dnyas auil-}30 1$(2)5°€ QO :901n08
S} ul 9|qELJIPOW 2q ISNW seqeIep
SSVd | dmuels SSYIAY AUl €1 E-MOVIN ‘E1°E-dON
‘s1oyawesed
JUBAQ[AI 1010 pue ‘seale o1j19ads ul
syI9[e Jo SuLg1} Pe1da|as ‘suoniuyap
siotoweted JueAs|al MO} o1jjes) Aemunt paje1oosse
1830 pUE SyIa[e Jo Suuiany pajoajes | I WA 9AZY [[IM YIIYM UONEINGHUOD
‘SUOILAP MOy J1jel} Aemun, aseq eyep 2[qedijdde ue 3109)9s
ARy 1SNW suonengijuod aseq 01 3|qe 3q jfeys s19sn AU ‘oFueyd
erep sjqeotdde oYL 1771 E-MOVIN SUOI}IPUOD [BIUSLLIUOIIAUD USYM
’ 10 ‘uoneandijuod Aemuni [euorjesodo
*98ueyd yoed Jo asn ay3 Jo SutuuiSaq 2y} 1y
SUOIIPUOD [BJUSULILIOLIAUS USYM pue
suoneinduod Aemuna jeuonelddo
Su13ueyd usym uoneindiyuod aseq (1) -30110
ejep sjqedijdde ue 309[5s 0] 3[qe 3q 1812 QYO S
SSVd [ Isnuisiesn SSYINV [T E-AOVIA RARN:(0)))
JONW
ALMONRd NOILNTOS A3S0d0dd HMSSI Tvd YOVIA

/SSVd

A-13




WTVNOILVY3dO

:smels jeuonesado

SSVIV,, apnjout Jsnwt Aejdsip
ouels oY) jeuotjeiado A[[nj pue auij

(NIVL) 1un aseg0u]

uonrWOINY [euluua] Sutiesdado

ue Suipnpoul ‘opow Sunesado [|ny e -
JIVNOLLYVYAJO smiess jeuonesado
SSVIAV :apnjout |[eys uonejuasald
dlEls a2y} aul-Uo st SSYINY UdYA

18 1(e)(2) P ¢ QYO :904n08

SSVd | -UOSI SSYIAY Uiy ‘81 E-OVIN 81'¢-dON
's|199 o130} A193ES
oY1 Aq pe103Jap 3JE PUE INOJ0 SJUIAD
payy1oads usym syisje [eine Sutonpoid
‘se jjom se ‘sAejdsip ¢-3QSV oyl
uo suoljejuasad snueukp pue ouels
Suimol[o ays asodwil |jeys SSYINY
"PIIBAIOE B
§]{22 0180] A)9JES UBYM SLIBjE [BINE
sonpoud pue skejdsip ¢-3ASV aYi 15°(1)'PE QO :201m08
uo suonejuasald SuueuUAp pue d1vlS
SSVd | asodwiisni SSYIAV (L1 €-JOVIN (L1'E-dON
*awy Surpua aseyd uoneanoe ay)
1e £[jeonjewolne 3093J5 ui pasejd oq
[1BYS uonein31juod aseq ejep mau oy
-oseyd uoljeaiioe
Y3 SuImo[|0} A[a1BIpatuLl 109)39 25°()(§)9°¢ QYO ;20108
ut paseld aq 01 a1e SUONBINSJUOD
SSvd aseqeiep A9N 91 € OVIN 91°€-dON
‘uoneInduod
Aemuni Aue jo uoneiado jeuuou
3y} 10J 0UBADE UL P)I3]3S UI3Q dABY
1By} suonduny SSYNY 2ui siesado
0} Ww1sAs ay3 10] pasinbai aq jou [JeYS
s19sn Aq syndul suij-uo ‘sased asay) uj
‘Pa109]9s j0U SI uoneInS1Juod
aseqejep dnjieis 8 usym suondunj (£)''¢ QYO 1301108
SSYIAV 2u1 a3e1ado 0) pannbai
SSvd lou siindut 108 61 E-UOVIN S1'e-dON
dON
ALMORdd NOILNTOS d3s0d0dd HNSSI Tv4d JOVIN

/SSVd

A-14



'syndur pap10sal
pue 9Al] JO UOHBUIQOD B SUIAIS0AL
J0 9]qedeo aq Jsnui 11 ‘03els 1SAL B
ul st SSYINV UsUM ‘$'ZT E-A0OVIN

‘g1ep papiodal wioyy ndul SujALadal
Jo 9jqedes oq 1snuw 31 ‘03eIS 1SAL ®
ul st SSYINV UWUM €' TTE-AOVIN
‘NIV.L 2yi Inogpm ¢-90Ssv

ay; woyy jndul 9A1] SUIAIDAL

30 91qedes 2q isnw 31 ‘a1e)s [ SHL ®
u st SSYINV UsYM 77T E-AOVIN
€

~gAsyV ayi woij ndui 3a1] SulAlIL1
Jo ajqedes aq 3snw 31 ‘a1e3s [ SHL €

‘synduy

SAl] PUEB P2PIOTAL JO UOLIBUIGUIOD

e 4o yoeqhe|d elep papiodal

woyy indut ‘(Ajuo ¢-gAsy auj 1o)
NIVL pue £-3ASV Y woy sindut
aA1] :Sururelqo Jo 9jqeded aq |{eys i
(pue) 9)e15 359] ® Ul St SSYINV USYM

73 (8)(7) P € QYO :92n08

SSVd | Ul SISSYINV USYM I'TT E-HOVIN ‘TTE-dON
*2181S 189) ® Ul SI SSYIAY
uaym 10§ -, 1.S9.L,, :smess jeuonelado
SSYIAV :apnjout |[eys uonejuasaid
Oliels ay) sul{-uo S| SSYINV Uaym
- LSHL :snieis [euonelado
SSVIAY,, apnjout jsnw Aedstp () (7)1 1201
213B)S SY3 OPOLU 3$3} Ul pue aul] 1$°€°(®) () p'e Q0 :2aimos
SSVd | -u0 Sl SSYINV USUM 1T "€ UOVIN 117°€-dON
pasn JoN
N SSvd ‘07 ¢-dON
‘1aulqed SSYIAY 23 03 erep
Suipuss jo sjqeded jou s) 3081
NIVL 241 uaym spow Junerado
u 29 Jou [jeys SSYINV 210N
‘teuonesado () (7) D 351
59 0) SSYIN 343 405 jeuoneiado 78 1°(e)(0) e YO :@o1nog
SSvd 9q Isnu NIV YL ‘61" €-AOVIA 61'€-dON
dON
ALRIONd NOILNTOS d4S0d0dd HNSSI Tvd YOV

/SSVd

A-15




"A[SNO2UR)NWULS JSIXD SUOLIBN)IS
341 31 pake|dsip aq 1snui Jiqiyul 11a|e

*A[SNOJUBI[NULIS SISIXD SUOHBNIIS Y}
J1 pakerdsip aq [feys sioredipul qryul
113]8 PUE SPOW JO UOHBULGWIOD Y

£5°(9)(2)'P'€ QYO 1291008

SSVd pue spoul a3y wiog 97 E-AOVIN 97 €-dON
*UoEDI}1IUIP!
apow Sunesado ay) Yim
pakeldsip aq |eys sio1ediput nqiyul
410q ‘syoed) [eALLIE pUB SSYINV
410q Woij pajiquyul de sua|e j
"A[Snoauel|nuwis 1S1Xs SuUcKenjIs
a3 J1 pake|dsip aq 1snwi S10jedpUL 2$°()(2)'P't QYO 1901108
«8BIBNI YL YV pue (dIHNI
SSvd SRAL, Yl Hiog (ST EHOVIN ST E-dONW
«gIHNJ
MAUL YAV, ‘syded [alLe 10, GIHN]
BIHNI YL YV, ‘syoen L, "SY0T4 SSVIAY oW Jo
[CALLIE 10} PAHQIYUI S1¢ S)afe uayas | 2UC 103 PAIQIYUL 218 SH3E JeL) Sj0Udp
Keydsip otels sy uo pajussaid aq 0} suonedijijuapt spow unelado
1SN suoyeouUIp! apow Sunesado pauil| pue {|ny 8y) o1 uotueduwiod
pSIIUL] [BUOLIPPY b7 E-HOVIN e se papiaod aq [[eys Jojesipul
o o ue ‘apowt SSVIAY paxoaul A[juaund
“dIHN] ays jo Aedsip oy 03 uontppe uj
MY L, ‘$3oen SSYWY alow
210 2UO 10} PIIGIYUT 2B S}S[E UYM
Kejdsip snels ay3 uo pajuasaid aq 15°()(2)'P '€ QYO :20n08
Jsnw suonedj1Iuspl spowt 3unjerado
SSvd pajiil] feuonippy (147 ¢-JOVIN YT E-dON
-autj-jj0 paoeld usaq sey
ng Suneiado St SSYIAY 243 usym
10}~ L ANIT 440, PO dul|=}30
SSVIAY :apnjout [[eys uotiejussaid
d1ElS 3y Sul[-U0 SL SSVYIAY Usym
WANIT 440
:snye}s [euonesado SSYAY,, Spnjoul
1snwt Aepdsip o13eys ayy ‘autf-Jjo 1(9)(Z) Pt QO 991108
paoe(d u2aq sey 1nq ‘Sunjelado ‘auy|
SSVd | -U0 St SSVIAV USYM €7 E-M0OVIN €T E-dON
dON
ALRORd NOILNTOS d4S0d0dd EIRN v JOVIN

/SSVd

A-16



‘Keydsip onueukp 2y jo 3ed aq shw

*so8eSSaU 1Xa) 19V 1apnoul
{1eys vonejussald onweudp sy

(9)(€)'P'¢ QYO :904n0g

SSvd S98ESSAL JX2) MY (1€ E-OVIN (1€°€-dON
‘S3RUIUOD UONIPUOD 0.
oy se 3uof se pakedsip urewas pue
ploLudd yorl SSVYINY PaIeLoosse o
U0 PAIdUSD 2q |[BYS UOIL LIJ[E YOBS
‘uonenis Jafe ue Suung epnjoul
11eys uonejussald onueuip ayj,
*SISIX9 UOLIPUOD
119® oY) se Suo] Se 10J PIOJUID OB £4(Q)(£)'P'E QYO :921n0§
SSVIAV 24} U0 Pa12juad Ulewal
SSvd SN SUOJT LRIV 10E" E-JOVIN :0€°€-dON
‘adeys jeuo3e)oo
ue Suraey A[qelajaid ‘jeuonoapuou
3 [[BYS 149[€ 21} Ul POA[OAUL
(s)0en ay3 1yS1yS1y 03 pesn ¢
-gASYV 2y} uo uod} 3. Y] :dpnjoul
11eys uonejuasaid onueudp oyj,
Teuonosnp 2$'(2)(€)P'e QYO 9008
-U0U 9q JSnw UodI 113[e uonejuasald
SSVd | onueudp SSYINY 24l (67 €-HOVIA 6T E-dON
"119[e pajeAlloe
S} Ul PaAJOAU} (S)3oRI] B pUnoe
SU0J1 1I3[2 JO UOHBIOT :9pnjoul
11eys uonejuasaad onueudp ayy
“joeI) PIAJOAUL
OB punoJe Suodl 119[8 JO UO1BI0] VeV n :
3yt apnjoul 1snw uoyejuasasd 1$:(@)()'P'e QO sa21n0g
SSVd | olueuAp SSYINY 9UL 8T EUOVIN 87 €-dON
"(sjuswaainbaui
leg] PIOH 995) sAemuni dA1)08
0} SUO1}095123U} 1€ S1eq P|OH :dpnjoul
[1eys uorrejuasaid o1wruAp ayj
‘SUOI}09SIaIUI AemUn AR 1B (€)(£)'P's YO :991M0
sleq ploy apnjoul jsnw uonejussaxd
SSVd | onueukp SSYNV UL LT €-MOVIN LT E-dON
dON
ALRYORdd NOILNTOS a4S0d0Odd HNSSI Tvd JOVIN

/SSVd

A-17



*JSIX3 JSnuwt
oFessaw 1191 oy} 0 Joud Jarjyuapt
1195 2180] A393es ay) Aejdsip

‘a5eSsal 149j. 3yl Jo

SP[a1 931Y] Y} $9padald JeY) (ol € se
Iaynuapl |99 s130] K1ajes ayj Aejdsip
01 paptaodd aq jjeys Ajiqedes v

1$'7°(9)(£)p'€ QYO 22n0s

SSvd 01 Aijiqedes ay | :9¢'€-YOVIN 9¢'€-dON
oyjed] By
Kq paysiuin} splom Ioj suolieiasiqqe
urejuod [|eys siaje pake|dsig
OujeLL A £q £(0)(€)'P'€ QYO 2108
paysiwing Se SUOIIEIASIQQE UIBIUOD
SSvd isnw sa8essaut JaY (¢ E-YOVIN S €-dON
‘s1)oeleyd ased Jaddn e
ul paAejdsip 2q [{BYs sadessow Iy
. 1(9){(€) p'¢ QYO 931003
Ajuo ased-~1addn ui aq
SSvd isnuw sa8essa WAV H¢ ¢-AOVIN ‘e E-dONW
‘Keydsip €-9QSV a4y uo alaymAue
Pa1e20]21 9q 01 9[qE aq [[eys pakejdsip
S1 93essaWl JU) YD1Ym Ul mMOpULM BY ],
‘Keydsip ¢-g@sSy ayi uo sisymiue 7$°0)(£)P'€ QU0 :901n0§
Pa1e00]21 99 0) 3|qE 3Qq IS
SSvd mopuiam Jofe Y] tee e-dOVIN (€ E-dON
'sagessalu Juoje (Jeine) 95104 2y}
10} PaqLIOS3P SB JBULIO SLLIES 3Y) Ul
Aejdsip ¢€-3QSV Y} U0 mopuim Jisfe
oy} ui pakejdsip aq [jeys adessaw
1X3] B ‘PAJBAIIOE S| 113[B UB USYM
"PajBALIE
st 1591 ue usym Aefdsip ¢-3Asy ayl 15°G)(£)'P € QYO :901n08
U0 MOpULM 113[E U3 Ul pakejdsip aq
SSvd Isnuw sa3esSaW 1X31 7€ €-YOVIN ‘TEE-dON
dOW
ALIORd NOILNTOS d94S0d0dd H0SS1 Tv4 JOVIN

/SSVd

A-18



‘pasn 10N

Ty e-dON

**P2)0a}ap U22Q SBY LOBIPUOD

Jofe ue usym Kjjeine pasunouold
2q isnw £1BUOIIIP PIom paysiuing
O1jel] Iy 8Y) Ul S[qB[IBAE SPIOM
3Y} JO SUONBUIQWIOD JO Pasodiuod

‘Ajjeine pasunouoad aq [|eys
AIBUOIDIP PIOM PAYSIWIN JJRL]
11y 9} Ul S[qR[IBA. SPIOM ) JO
suonEuIqWOd Jo pasodos sFessow
20104 ® ‘0A0qE paquIosap SunySiysiy
3oB1} 9Y) PUB MOPUIM JI0]E

ay) ur agessaw 3xa) oY) Jo Aejdsip oy
0} uoBIPPE Ul ‘SSVIAY Aq pe1ostep
u32q SEY UOHIPUOD J9|B LB USYM

18 (¢} P’ QYO :90In0S

SSvd a3essall 30104 V 1 14°€-dON y'e-dON
‘pasn JoN
0v'e-dON
‘pasn JON
$6£'€-dON
*S)OBL} UOHB|NLWLS :apnjoul
I1eys uonejussaid onueudp ayj
‘Syoeh (£)p" 120110
uone[NLLIS apnjoul Isnw uogpeiuasaid W(erpeado S
SSvd owueukp oy, ;3¢ -4OVIN ‘8¢ ¢-dON
'uodl
PUE S2UIT 10JBIIPU] [BALLLY (2pN|dUl
[leys uonejudsaid SruBUAP Y]
‘UODI pue Sauy Jojyedlpuj eV ny :
JBALLY 2pnjoul jsnw uonejuasald (Pr(e)p'e QU0 2oumes
SSvd onweudp oy :L£ E-UOVIN ‘LEE-dON
dON
ALRORdd NOILNTOS d95040dd qNss1 Tvd JOVIN

/SSVd

A-19



's191313Uapt dneqeydie
pue suswnu 10} 32qeydie OV oYl
asn jsnw sagessaw J1afe paosunouoid

‘skeaixe} pue skemunt

JO s121313U3p!t d132qeydie pue dLRWNU
107 12qeydie onauoyd Qv 2yl asn
1I_YS € JO T P|2Y 10} Sjuswadunouold

7$(Q)($)'P'¢ @YO 92008

SSvd 34} JO €30 Z PRl 9% €-YOVIA 9t'¢-dON
(S Aemixe) 10} , BUIIIS,,
10 Y87 Aemuni a0} 3y3u ysie
-om1,, “"§°9) uonENYS Ay} Ul PAA|OAUL
©OIB JUSWISAOW JBY) 0] 131J11UaPI
osuswinueydie ay] (¢ Jo Z pioy)
ISPIa1) 9243 JO 1SISU0D {[eyS saSessow
143]¢ pasunouoid 10} JewLI0] ay ]
‘BT JUSUWISAOW PIAJOALL
93 10} Ja1j1uspi ouBwnueydie ay) 19°(Q) (4)'P'E QYO :99:n08
aq )snw sadessawl 19[e pasunouoid
SSVd 3O £JO T PR (EY EMOVIN St e-dON
‘su|e
yoen-om) 103  ONINUV M., :M3jE
JoadA] (7 Jo 7 ased ‘¢ jo| pjay)
'SpIaY} 9313 JO ISISU0D |[BYS saSessou
a1 paounouoid 10} 1ewLIo) Y
‘suiofe
Foen-om1 10] LONINYVA., 24 7(e) (4)' P’ @QYO 32008
1snw sagessau (e pasunouodd jo
SSVd | 7JO7 2582 ‘¢ JO | PI3L] v €-4OVIN ‘v E-dON
‘sjIo[e
sjoes~a(8uls 10}  NOLLNVYD,, :Hoje
JoadA1 (7 3o | 9sed ‘¢ Jo] piay)
'SPJa1} 924U} JO 1SISUOD [[BYS Saessalu
iae pasunouoid 10§ Jeuloy ay ]
‘sjlofe
Foen-2[3uwis 10} NOLLNVD,, 24 1(8) ($)'P'€ (THO 129108
jsnut safessawl Jaje pasunouoid Jo
SSVd | 7JO19s8d ‘€ J0 1 PIdL] (£ E-4OVIN (Y £-dON
ALIYOIdd NOILNTOS ddS0d0dd 4SSl Tv4d AOVIN dOW

/SSVd

A-20



‘so8essau 119[e pajeuSISAp S1jjel]
1y J0 195 oy Juisn {190 0130} A197eS
yoea 103 uoneydepe £q paquiosaid se

93essaw oY) JO 1ULIUOD dY) Apn|dUL
jsnuut safessow 19[e paounouotd

*so3essoL 9. pajeuldIsap oljel]
11y 3o 19s 9y Suisn [[99 o130] A1978S
yoes Joj uonedepe Aq paquiosaad se
a8essaw ay) Jo Juauo)) (€ Jo € pioy)
1Sp[aYy 994U} JO 15ISUO0 [Jeys safessow
1o pasunouold 10] JelIo] 2y,

(y(¥)'p'e @YO :e0in0s

SSvd 243 JO £ JO € PI3L] (1S E-UOVIA (16°¢-dON
‘(46! Aemuni pue 87 Aemunt 10}
.Jysu ssuru-ouo pue 1J9] JySie-oml,,
<8'9) s1olypuap! ABMUNL BY) UIMIRQ
paounouold aq [jeYS ‘pue,, piom 2y}
‘sfemunt oM} JO UOI}OSIAIU] UE 10,]
"SISNIIUAPI Aemunt
u2am1aq pasunouotd aq jsn
.pue,, plom ayj ‘skemuns om} Jo 2@ (h)P'e QYO 190108
uo[1295133Ul U 10} 18yl St Op-YOVIA
SSVd 03 uoydaoxa uy :0$ 4OV ‘0$°'€-dON
(M Aemixe) je 1 Aemund 1o}
Lovsiym je 3ya9[-auo,, 8'3) 1o1y1uspt
Kemixey oy £q pamo[oj ‘18,
plom ay) Aq pamo([o] sy udaid aq
{reys uoneudisop Aemunt oy ‘Aemixe)
Jo1j3uapl Aemixe) oy) Aq pamo[[0] | & pue Aemuni B JO UONDISIAIUL UB 10
18, Plom 2y} Aq pamo}|o] Isily
uaa18 9q 1snw uoneuSisop Aemun.
oy} ‘Aemixe) e pue Aemunl & Jo 14Q) ()’ P's QYO :991n0S
UO013098I91Ul UE J0J 18U} S 9p~JOVIN
SSvVd 03 uondeoxa uy ;64" ¢-4JOVIN 61’ €-dON
pasn JON
8 €-dON
.. 193u09 pue y3u ‘33|, se pasunouoid
2q [[eYs Sioljuapl Aemuns
101u3d pue qusu o[ ¢ JO 7 ploy
10} sjuswaounouold jey) 3daoxs
" J91U90,,
pue ‘ Jusu,, ‘ AJ31,, paounouoid
2q uw_uE Eo._,EcoE Aemund 19jusd £4'(9)()'P'E QYO :901n08
pue Y31 ‘ya] 12yl S1 9p-UOVIN
SSvd 03 uondeoxs uy : 4 ¢-4OVIN Ly £-dON
dON
ALORId NOILLNTOS a350d0dd HNSSI nvd YOV

/SSVd

A-21



*3113 1X93 O1UOND3]3 uE pue Ino juud
Kdoo piey e apiaoid jsnw s3exoed

:uoreuIojul SUIMO|[0]

oy3 Surureluod 9f1J 1X9) dIUOLIF|D

ue pue jno jund Adod prey e apraocid
{1eys a3exoed sisAjeue [eonIS1IE}S 9y |

(2)o°¢ QYO 321003

SSVd | sisA|eue [eonsnels syl (¢S e-4OVIN $6°¢-dON
‘uotjejjeIsul
wa}sAs 1938 pue Juunp sanjea
1ayoweted a1s |je Jo juswysnipe
pidel oY) ul pie ue Se ‘owi) }se}
10 JUl} |BULIOU Ul dul{-Jjo Sjelado
‘uonje||eisul wAsAs | |jeys aSeyoed sishjeue jeonsnels ay |
19y pue Sunnp sanjea sjowered
a11s [|e Jo jusunsnipe pides a3
ui plE ue Se ‘aWi} 1Sej JO W} jBULIou (Ve .
ur ‘autj-3jo a1esado 3snw d3exoed Z8 (1) QO raaumos
SSVd | sisAjeue jzonsnels syl b6 e-4OVIN ‘S E-dON
“BIEp oRH) JO (s)ayy viep 50| papiodai
3Y) WO BIRP D[ dZLIBWIUINS
0y a3eyjoed siskjeue [eonsye)s
€ aptaodd [[eys SSYINV oYL
‘ejep
3ol Jo (5)a[1 eep So| poplooal
9} WO BIEp M. SZUBWIWNS 0) 1$(1)2'€ QYO 199110
agexoed sisdjeue |eonsyels e apiaoid
SSVd s SSYIAY YL (€S - 40OVIN (€6 €-dON
‘(ponsst aq jjeys
a8essaw 20104 ou “3°1) pake|dsip
3q Auo jeys panndino Suraq
s1 93esSall 99104 Snolaald B Yoiym
Suunp jeassyut sw e ut sieaddesip
pue sieadde jey) uon1puod e Auy
pakejdsip aq AJuo 1snw
panndino Suraq st agessawt 39104
snotaald e yowym Suunp [eararut . .
swiy e ul sieaddesip pue sieadde (Op'e AyO oumeg
SSVd | 184} UOKIPUOD J3[B UV (ZG E-HOVIA 25 €-dON
ALROIAd NOILNTOS d94S0d0dd HNSSI Tvd JOVIN don

/SSVd

A-22



‘(s)o]e Suryoaul
S[{29 JO 181] Y3 apnjout jsnw a3exoed

:Buipnjoul
(s)1191e Sunjoaul §}}99 JO 18I sapnjout
I1eys agesoed siskjeue [Bo1snelS oYL

(3¥(2)9€ QYO :99n08

SSVd | sisAeue [eonsuels oy :09'€-4OVIN :09't-dON
'S[[23 payqiyui 3o 1817 iapnjoul
I1eys a8exoed sis[eue [2onsne)s YL
1192 paniqrut (P) (7)o QYO :20un08
Jo 1511 9y3 apnjouy 3snw a8exyoed
SSVd | sisA[eue [eousnels oL (65 - UOVIN 165 €-dON
‘(s)sweu
3[1J uonBINSIFUOD 3Seq BJEP PIIBIDOSSE
pue uoneingyuod yodiry epnjout
{1eys aSexyoed sisAjeue |eotisnels ay
‘(s)sweu 9)1) uoneLngUOd 9seq
®)Ep pajeIodosse pue uoneinSiyuod (0)(2)'9'c QYO 125108
Jlodie ay3 apnjout 3snw adexoed
SSVd | sisAjeue eousnels oy 185 ¢-MOVIN ‘85" ¢-dON
‘(pouad
So[) pa1oA0d 2w} JO POLI3{ :apn|dul
jIeys sSexoed sisA[eue [ed1s1IeIS YL
(@)(2)2¢ YO 921008
‘porsad 8oy ay3 apnjout 3snw aexyoed
SSVd | sisAjeue [eousnels oyl (L5 E-4OVIN (LS €-dON
‘JJodai 3o a1e(] apnjoul
j1eys a8exoed SisA[eue [2O1ISIIEIS SY L
Hodal (e)(¢)9°c QYO 90108
JO oyep oy apnjoul jsnw afexoed
SSVd | sisAjeue [eonsnels auj, 195" -4OVIA 96 ¢-dON
dOW
ALRMORdd NOILLNTOS d94S0d0dd HNSSI Tvd AOVIN
/SSVd

A-23




-pourad Soj sy Suunp e ue
Pa1RIaUAS [0 YIB3 18] SIOULINDI0
JO 1aquInu 3y} Jo Aiewiwns e
apnpoul isnw odas pajulid aSexoed

‘pouad 3o oy} Suunp use ue
Pajelauad []29 YOrs Jey} SIOUILINDIJ0
JO Jaquunu sy jo Arewiuns

e apnjout [jeys j10daa pajunid a8exoed
sisAjeue [eo11S11eIS 93 ‘UonIppe uj

7$'(€)°¢ QYO d21n0g

SSVd | siskjeue [eonsuess oyl 1S9 e-4OVIN $9°€-dON
“1aquunu [199 £q A[jeonswinu
pue A ed130{0uolyo S|[9d Use
payoaul ay) sy {{eys 1odas pajurd
‘Jio0dai jo o3exord siskjeuE [BOSIIEIS 2Y ]
2)Bp SY) 9pN[OUI ISNW ISQUINU []2D
Kq Ajjesuawinu pue Ajjesidojouciyd
1190 149[B PaNOAUL BY) 1SI| Ay} 1$(€)2°¢ YO 291n0g
apnjout 3snwi 110das pajuid a3exoed
SSVd | sisA[eue [eousnes syl +9 - MOVIN $9'€-dON
‘Ja)e Jo awy :Juipnpout
(s)dore Supjoaul s(199 Jo 1517 :apnjoul
l1eys a8eyoed sisjeue [2ons1elS oYL
"Mae Jo
awny ayj Suipnjoul (s)sje Sumjoaut € () (2)3'c QYO 199108
S[199 JO 151j 23 apnjoul jsnw dexyoed
SSVd | siskjeue jeonsneis ayl t€9'€-4OVIA ‘£9°¢-dONW
"a8essaw yndino Jiape :Suipnjoul
(s)uafe Sunjoaul $|199 Jo 1817 :9pnpdUL
{1eys a8exoed sisAjeue |eousels sy
*o8essaw indino 1iafe :ayj Suipnjout
(S)aje urjoaul s||ad Jo isi
3y} spnjoul [jeys s3exoed mwmbm:m () (2)9'€ QYO 19008
[e213S1EYS QY3 apnjoul 3snw a8esoed
SSVd | sisA[eue [eonsuels aul :z9 =4OV ‘79°€-dON
raquunu {92 :Zuipnoul
(s)119[e SuIoAuUl §]{92 JO 151 :9pNdul
1ieys a3exoed sisAjeue {BO1ISIIE)S Y |
Jaquinu
1199 2y} Suipnoui (s)o)e Jupjoaul 1) (2)o's QYO :921n0S
S1199 JO 181} 2y} apnjdul 3snw 98exoed
SSVd | sisAeue [ednsnels oyl :19'¢-4OVIN ‘19°€-dON
dOW
ALRIONYd NOILNTOS d3S0d0dd ANSSI Tvd AOVIN

/SSVd

A-24



‘siseq ueos Jepel 9)9}dwod e
UO opTW 9q Isnut 381 119[e pakejdsip

*** ‘s1seq UBOS
Iepes 93o(dwos B uo apew aq |{eys 181
11018 pakejdsip sy 0 SUOHEIIJIPON

1$°®)(1)¥ € QYO :e0unog

SSvd A3 0] SUOLEOHIPOIA 169" E-MOVIA 169'¢-dON
'S958D 191 Sujurem
S} UIYM SISIXS }{IIS UOLIBNYS 1IS[.
uolnes B J1 panssial aq [|eys 1o
Suiiem e Ul PAAJOAUL OS[E St YOIyM
'$95880 sjoed) & SUIA|OAUL LI9[8 UOINED YT
JIsje Suiutem oY) usym SISIX [|1S
uoryen}Is 19je uonned B J1 panssial
9q I1snw J9]e SUllEM B Ul POA[OAUL AV (1Y 1 50110
OS[e St Yo1yMm dorl} & Suiajoaul e ()yeqeo S
SSvd Moje uonned ayJ, :89'¢-YOVIN :89'€-dON
181] 119[8 9A1108 pakedsip
9U) WOl panssi Apealje JI PaAOWIAL 511 1o[® 9A10E pakeldsip sy woxj
2q 1snw 113[e SUILIEM © Ul PIAJOAUL (ponss! Apeal[e J1) paaoLual aq [[eys
OSTE St Yol Oes m.m:._>_o>:_ 10 UBOS PU0d9S | awes oy Sunnp
Ho[e uonned Auy :7'L9'¢-4OVIN P193)9p J1 Panssi 2 10U [[eYS o8
Suiuiem e Ul POAJOAUL OS[E S1 YdIym
Sjoel) & SUIAjOAUL JI9[E uonned Auy
' UBJS PuUOIIS |
Jwres ay) ulinp pajaalap Ji panssi aq
jou 1SNl J13[e uirem e Ul PaAJOAUL (Y (1)1 -321n0
OS}|® S1 YoIym 3oel) B SUIA|OAUL 1§y (1)3°€ QYO 2unos
SSvd 19je uouned AUV 11°L9'€-JOVIN L9°€-dON
‘(sanjeaA 19)aweled
pa3ueypd “2'1) uoneIndyuod aseq
Blep JualajIip e Juisn podas Arewuns
Iayjoue djelauad 0) vlep dory
pap10da1 ay3 9oed pidel e Je unial
0} a3eyoed sis{[eue [eoiISyeIS oY)
‘uoneINdJuosd aseq ejep £q papraoad oq [[eys Aijiqedes oy
Jua19yJ1p & Suisn yodas Arewwuns
Isyjour sjeIouad o) ejep yoen
pap10da1 ay3 9oed pidel € 18 uniai 0 o -39110
Aupqedes oy apnjour 3snw a3exoed (#)2¢ Qe0: s
SSVd | sish[eue [eonsiels syl (99'¢-4OVIN :99°¢-dON
dON
ALRORId NOLLNTOS d4S0d0dd HNSSI BINE JOVIN

/SSVd

A-25




SSvd

OB} [BALLIE 1O ‘19pUE]

*ainjiedap Suioduo ue jo juol)

up Aeasund ay) Jo Yisuayj [[n} ay) 1oy
seamunl pue sKemixe] Sund9siaiul
je sieq ploy paxij jo Aejdsip 0]
opiaoid IS0 SSYINVY (7L E-4OVIN

oey
{eatue 1o ‘aspue] ‘ainpiedap Sunwoduo
UE JO ju0d] ul Aemunu 93 Jo yi5ug|
11Ny ay3 1o} sAemunl pue skemixe)
Su1o9sigjul e Ss1eq pjoy paxyy

Jo Ae|dsip 10} oplaoad j|eys SSYINV

1$'(1)'w¢ QYO :99in0s
‘L E-dON

SSvd

€5 4OV IN ydnoay

L1 E-MOVIA Yitm A|dwiod isnw
indyno a3essow J1aje |eine dyl Yim
1313280} SUODI 1I9[E pue SaTessalu

waje Jo Aeldsip 3y 112 €-4OVIN

‘sjuswalinbal

JndinQ otpny pue Aejdsi(,, sy Yim
Ajdwioo {eys 1ndino s3essow jiofe
[eane oY) Y J1ay1a30) suool Jaje
pue saSessauwl 1aje Jo Aejdsip sy

(8)(1)'3'€ QYO :v21n08
S1LedON

SSvd

*10$s3001d 99104 2y} JO

A11[1qE|1BAR 9} UO paseq pauuiojrod
3g 1SNLU SUOIED1IPOW 20UBNSSL
a8essawl ad10A (0L €-UOVIA

‘pasioa
9q [|eys a3essaw Ju9]e Suiltem ay)
“u19]e uonned ayj Jo indino pajejdwod
sey 10ss990.1d 99104 8Yj 90UQ
‘o8essaw Sutuieam ay) Aq paoejdas

2q A]siepawil jeys adessow
uoines pakejdsip ayj Inq ‘ysfe
UOI3NED JUILIND JY1 JO UONBIBUIT

ay3 9)91dwiod [jeys Jossadold

90104 90U} 3081} SLLES 3} FulA[oAUl
pansst i 1aaje Suiliesm e pue ‘1s|e
uonnes e Suipunos Asnq st ‘Jossasoid
95104 9Y) J1 ‘ojdwiexs 10, 108s3%01d
90104 9Y) JO AJ1j1qe[IBAR 3} UO paseq
pauwio}iad aq AJuo [{Bys suoledijipow
oouenssi a3essalu 95104 InqQ

S (1)¥ € QYO :e0in0s
0L €-dON

ALIMOIdd

NOILLNTOS A4S0d0¥dd

HNSSI

Tv4d
/SSVd

YOVIN

dON

A-26



'sieq pjoy Sutaow apiaoid

'sieq ploy
Sutaow apiaoad j0u [[BYS SSYINVY

(Z)yw¢ QYO :22in08

SSvd - jouisnl SSYNY 1LL EHOVIA LL'E-dON
‘sKemuni 9A1OR SunoIsINUI OM)
Jo uonoasiaqui Aemuni-Aemunt ay)
e pafe[dsip 2q jou [[eys sieq PIOH
‘skemuni aAnde
Bunoasioul oM} JO UOLD9sIAUL VU .
Kemuni-Aemunl oy 1e paeidsip s§(1)we QYO aunos
SSVd | 8qioujsnw sieq ploH 9L €-4OVIN ‘9L'¢-dON
‘Kemunu sjeudosdde
2y} jo 28pa ay1 je pue dew jewlou
ay} uey) 943 ssawyuq toydiy €
Urim pakeydsip aq |[eys sieq pioy L
‘Kemuni 2jeridordde oy jo a8ps
2y} 8 pue dew [BuLIou ) UBY) [9A3] (1w -301N0
ssawySuq 1oyS1y B yim pakejdsip ps(1)we QU0 s
SSvd 9q jsnuwi sleq ploH ‘SL'¢-AOVIA SLE-dON
‘Proysaiyy
Kemunl oY) wouj aouesIp 1ojotuesed
B S1 ){0B1) 3} USYM PIIBALOE 3q }{BYS
3|08 [BALLIE UB JO] Sieq Ploy dy ],
‘ploysaly) Aemuni aj) woly
soue)sip Jojaweled e St OBy ) 1Y ur .
udyMm POJBAIIOE 9q ISNIL OB [BALLIR €8 (1)W'e QU0 2unos
SSvd ue 10y s1eq ploy syl yL €-AOVIAN pL'e-dON
‘pajeunUI[R
3q ]{eYS UO1}d3SIUI JeL)) 10]
lIeq ploy ay) ‘uo1309siajul yoes sassed
yoel Jopue| Jo ainyedap syl Sy
"UO[)09sIS) UL
yeys sassed yoey 1opue] Jo ainuedsp (1w .
€ SE POJRUILI[S 3Q JSNW UOJIISIBTUL g (1) we Q0 :@aimos
SSvd ue 10} Jeq ploy sy -£L'E-JOVIN (€L E-dON
JOW
ALTIORId NOILLNTOS a4s0d0ud aNssI V4 YOV
/SSvd

A-27




"eale 208uns SSYIAY
2U1 UIY}IM dIE JBU] SYORI] Jjedile
Suipue] 10j sSey g7 03 dn ssavoad

Kjsnonunuod 0} Ajjiqeded oyl

‘B3ie adepns

SSVIAY 2} Uiyiia 248 JeYy) S}oeL)
yesone Suipue) 1oy sdey gz 03 dn
ssa00.d A[snonunuod o) Ajijiqedes ayy

aAey [[eys SSYINY dYL ‘s3] [eatuy

1$(L)+'€ QYO 901n0g

SSvd QABY ISNW SSVIAV - [8'€-4OVIN 18 €-dON
-aseds Aejdsip Adnooo
10 pakedsip aq jjeys uoneidepe
Suunp paystiqeiss suoneindijuo)
Aeamuny jo Joquinu ayj Ajuo ***
‘aoeds Aejdsip Adnod0o 10
pakedsip aq 1snw uoneidepe Sunnp 25 (9)F¢ QYO :991n0S
paysiyqelss suoneindyuoy) Kemuny
SSvd 30 saquinu 3y A[UQ 108 "C-4OVIN ‘08 €-dON
inq ‘suoneingijuod
Aemuni ¢z 03 dn Swikejdsip
JO ajqeded aq |jeys SSYINY
ay] ‘suonendiuo)) Aemuny
‘suonernsijuod Aemuns 1$°(9) '€ YO :901m08
¢z 01 dn Buikedsip jo sqeded
SSVd 94 1SN SSYIAV (6L E-MOVIA ‘6L '€-dON
£-4Asyv
3y3 Jo 14313y 28819409 |©I11I9A Y 0}
dn Suipnjour ‘esse juswsaow 11odire
ay) uo syale pue erep podwers-awn
PaziuolyouAs [je ‘yoeqhejd pue ‘skep
‘€-AASY 241 Jo WSIaY | ¢ J0J Uieldl ‘PI0dal [[BYS WSAS SIY ]
98B18A00 |BO1319A S} 03 dn Suipnjoul
‘8uiplodal Jo SAep ‘gale justasowl 1odile ay; uo syale
G1 9y} 9]puey [[Im PUe (SIALIP pue ejep padue)s-aul} PaZIUOIYIUAS 15(1)'0°¢ YO :994N0
318 9) soyis [|& 1 pajjBISul 'S91IS SSVIAY 991y3 1811j Y3 Je pajjelsul 11e “oeqAeld pue ‘skep g1 Joj urejad
u9aq 2ARY S9ALI(] JoSie] 394 j0u 28 SOALIP YSIp 1281e[ SY] :anSS] SSVd | ‘plodarisnuu SSYIAY (8L €-MOVIA 8L°¢-dONW
dJON
AlROnRdd NOILNTOS d4S0d0Odd 4NSss1 Tvd JOVIN

/SSVd

A-28



‘(10s1atadns/19)[013U0D

‘sKa3] J0H “usunsn(pe

awnjoA ‘skemunt Suisoj)) uorssiu
SSVIAV 23 Sunuopiad 10) ajqeitns
a1e SSYIAY Aq papraoiad jonuod
|euonelado ay3 ‘snSUISUOD Wed)

(W)sAs
ay1 joyuod Ajjeuoijerado o} S{OHUOD
3jqeins apraoad SSYNY se0Q

£-]0D Wolj paALia( :921n0S

SSVd | 1891 £Q pauiuwLIaep SV 'S8 E-AOVIN S8 €-SON
L UOISSIU
SSVIAY 241 uogiad 03 91qelins sudfe
‘(3usjuoo a3essawWl | SSVIAY JO uonejussaid [eine ay) S|
‘paads ‘uonolp ‘ouo)) uolssiu
SSVIAY aui Swiiopiad 1oj 9jqelns
s1 saBessow [eine Jo ISl papiaoid £-100) WO} PaALIaq :991N0S
JUSWLLIZAO0S 2] ‘SNSUISUOD WEBd) ’
SSVd | 159 Aq pouILuialap sV 'p8'e-AOVIN ¥8'€-SON
‘uoIssi SSYIAY oY1 Suruioyred
10} 9]qeIns st (Aemuni paso[d yoes
30 spus auj 38 X, ue) uoneudisap
Kemuni pasold pajuswejdwl
oY) ‘SNSUISUOD L) 153}
Aq pauIuLI2lep sY :7'€8'¢-4OVIN
"(1ojesipul V1, pue suodl joje LUoISSIW SSYINY
‘SU091 J31[1 ‘suodt yyed-nnwi ‘suodt | oy) wuioyiad 0 9jqEYINS S1I9fE By} pue
Sory 9Z1s U0J ‘1uajtiod a8essay) | SSYIAY Jo uonejussald Aejdsip ayj s|
uoIssi SSYIAV 2y3 Suuuiogied
10} 9jqeins s1 sa3essaul 1x33 Jo 15
paptaoad jusuiionod pajuswadut €100 WOLJ PAALIAQ :90N0G
3y} ‘SNSUaSU0D WL} 159}
SSvd Aq poutuLaiep sV :1'¢8'¢-NOVIA ‘£8'€-SON
‘Kemunt
[BALLIE POPUSIUL S} SUILLISIOP
0) seale yoeotdde SSYIAV pauljop
2y} UIYiM 1JBIOIE UO UOHBWLIOJUI pUE
BJEp [BALLIE SZ1IHN [[BYS SSYINY UL
‘Aemuni [BALLIE papuajul
oy} auILLIRlOp 0) seale yoeoldde
SSVIAY pauljap ay) uliim yelolre 78 (L) 1€ QYO :991n08
UO UONELLLIOJUI PUE B]BP [BALLIR
SSVd | 2zljunisnll SSVINY ‘Z8'€-dOVIN ‘78'¢-dON
ALRORdd NOILNTOS d4S04d0dd HNSSI vd YOV don

/SSVd

A-29




‘ploysaLy) Aemunlt

53 S9SSOI3 31 {1UN “¥dBY) jjRidiE
JeALLIE JO 9SED 243 Ul Jo ‘poliad swin
Isyoweled pajeso||e UL 10 dNUNUOD

‘Ploysaly} Aemuny

34} $3SSOLD 31 [pUN “Yorl) Yyrldlle
[BALLIE JO 35€D 3Y) Ul 10 ‘pouiad swn
19)aweted pajedO|[E UB 10§ ANUIIUOD
lieys uonoe 3iqiyul 1s(e yoey

£$°(1)'8°¢ QYO :e01n0g

SSVd ISnW SHAIYUEURLY p'y JOVIN b y-dON
'syoel SSYIWV
pa13102ds 10J S113]E JWOS 10 |je
nqiyut o) Kitjiqededs ayy papiaoad aq
11BYS ‘jleqyoes pue pireoqhay,/pedAay
€-3ASV Y1 lA *s1asn Y |
‘pieogAay/prdAay
€-3ASY Y3 Jo asn a3 y3noayy
$yoel SSYIAY 10) SHOJE SWOS 10 ||e 1518 ¢ QYO 20108
11qiyut 03 siasn ayj 103 A3ijiqeded ay)
SSVd | opumoldisnw SSYIAV €'y YOVIA £ -dON
‘pake|dsip
3q |[eys slojedtpul palqiyul yoq
‘S)0LI) PIPIOIAl [BALLIE PUB SSYINY
4104 woly paylqryul ale suae jj
‘pakejdsip 2q jsnw s1oyedipul
pa11qIyul Y3oq ‘syoel) papiosal 28°(8)'P'€ QYO 1991008
[eALLIE puB SSVIAY 430q ol
SSvd pajiqiyul ale SUse 3] 1% OV ‘Ty-dONW
(L ETHNI 341 WYV, )
SYOBL [BALLIE 910W 1O 3UO 10 (,gJHNI
ML, ©9°1) SoBN SSYAV 310w 10
3UO 103 PaIqIYUl 318 S}I9fE 1Y) 2j0Uap
(W GIHNI 0} paptaoid aq ||BYS 10JEIIPUI UY
AL MAY,, 1) SYOBL) [BALLIE 910U
10 2U0 10 ( GIHNI UL, “2°1) $3oen
SSVIAY 2.0l IO U0 I0J papqiyul 15(8)'P'€ YO 199105
21E S1I5[E 1BY} 2)0Uap O} J0JBdIpULl UE
SSVd [ opiaoidisn SSYINY 1'v JOVIN 1'y-dONW
dON
ALlRMOdd NOILLNT0S d9S0d0¥d 40881 1v4d HOVIN

/SSVd

A-30



*($)3ord) pue uonouny

U101} JJRI0I1B SAL}OS[3S PSP
ay AJuapl Isnw ‘[reqyoel} sy jo
asn ayi yim Suoje ‘sKaxjoy 2a1y3 oy

‘(s)yorl; pue

uonouny SuLd]ly JJeIolle 0A1199|9S
pa11sap ayj AJ1Iuspl 03 pasn aq

11eYsS [1eq>oen oy yim Suoje  sKoy
10U,, 92113 Y} JO SUO JO UOIIO3[3S Y],

€$°(2)'8€ QYO :90un0g

SSVd | joduojouonadasayl 8y A0OVIN 8" 7-dON
‘Burioy 1y
1JRI01IE DA1}D0[3S 10} papiaold
aq [Jeys .49y j0u,, ajeledas saay ],
WSAY J0u,, ()8 16010
ajesedas sa1y; asn jsnwt Jutialig 180 % e Q0 s
SSvd B ANIRE (L - JOVIN ‘L'y~dONW
) ‘(s)voeny pajoslas ayj 10 Jajowesed
(S)10e PAOAIDS U | 51y 1quyun J10]E (€10} BY) PAPIOXD
10 J9joweled sutl) 31GIYUL 19] {210} 10U SeY AL }IQIYU! SNONUIU0D
341 papadxa jou sey SWH QUL | 5, yeining ayy pue 193335 Ul SurRLIS
SNONUIIUOD dAlR[NWIND Y3 St Juo| UONO® J1QIYUI B4 YIYM ur poLisd
§©109)33 Ul SUIBLLISL UOHOE JIqIRUl ou3 atp Suninp pouad swy Jsjawesed
potad sy BuLng :7'9'v-4OVIN pautLapaid € yiim (s)4oen
Aue 10} W1 1QIYUI BY) JUSWAIdUL
01 papiaoad 2q [{eys Ajiqedes v
‘pouad
aw sojeweled pauiunisyapald
B ynm (sppoes Aue Joj suip 31qiyul (1)8 32110
oy juswssout 03 Ai1qedes oy s§(1)3'€ QYO 2aunos
SSVd | oplaoud Isnw SSYIY (1°9'v-4O0VIN 9'7-dON
*S}I9[% JO UONBAIIOR S1jBLLIOINE
Suimo[[e Snje}s 11a]e [ewLiou A1y}
0} wmaua Ajjeonewoine [[eys (s)joed
pajosjes A|snotasad ay) ‘pasdere
sey pouiad awuny pajeso|[e sy 193]y
"Snje)s 1aje [BULIOU J13Y] 0 Winjal
A|[edonewoine snu (s)oen pajos]as (1)9 ‘3
A[snoraaid oy ‘pasdero sey poriad p$(1)8'¢ QYO raaunos
SSVd | swi pajedojje ay} 1oV 6y YJOVIN S'v-dON
dONW
ALORId NOILLNTOS d45040dd HASSI mvd AOVIN
/SSVd

A-31




‘UOIJBUIGUUIOD [[EQ3{ORL] PUE
K93 j0y owes oy} Suisn Aq awi) (e
11q1yuI ue pusixa 03 Anjiqeded sy

- pandxa sey

awy SuniqIyul 9yl 210J9q AW U
Sururewsal ayj 01 193owueled Juswalout
awy e Suippe £q awiy 1aje jiqryul

Ue pu2IX2 0} Jasn e Joj paplaoid

aq |1eys Ayjiqedes e ‘Jleqyoey

pue (3oe) ay1 Nquyut Kjjeuidiio

0) pasn A9y awes 2y} “'3'1) A9y j04,,
sjendoadde ay) jo asn ay) y3noayj

1$(#)8°¢ @YO :90in0g

SSVd | apiaoid 1snw SSYNY 71 t-d4OVIN ‘Z1'y-dOW
‘Aiiqedes Jaafe yorn-2|3uls
11e 11qIyuy,, ay3 1940 Ajuiond saey
11eys uonduny  J9[e fje uqiyuy,, 3yl
. (£)8'¢ ayO @o1n0g
6't-JOVIA 1o40 2ouapadaid
SSVd | st o' y-JOVIN 1 T't-4OVIN 1 Uy-dOW
'$yoN SSYIAY ShOaueR)| NS
231y) 0} dn 10} sy9[e Yorn-318uls
1e 31qIyy] :2q {jeys ¢ Jo 7 ,A9% 10H,,
syoel
SSVIAY SNOSUENNLLIS 92143 01 (9)(2)'3 € QUO :991n0S
dn 103 syiape yoel)-a13uls j[e Nqiyul
SSVd | 11BYS € JO T A% 10H,, ‘01 t-4OVIN ‘01'+-dON
o) SSYINY
SnoauE}NLLIS 23.4) 0} dn 10j S}Isje
1le 11q1yu] :aq [[eys ¢ Jo | A3 10H,,
'$)ORY SSYAY Snoauejjnwiis (®)(2)'S'¢ O 91n0S
231y3 0} dn 10} susfe [[e 1qIyul
SSVd | 1snw ¢ jo | A9 10H,, (6 -4OVIN ‘6 7-dON
dOW
AlRORdd NOLLNTOS d4S0d0dd 4NSSI Tv4 AOVIN

/SSVd

A-32



'ploysaly) Aemunl [BALLIR

a1y} 5955010 PS3IQIYUL S JBY} [BALLIE
jse[ 9Y) {1un pake[dsip urewas

pue pajlquyut ale s)oRl) [BALLIR
2I0W IO SUO USYM 1018D1pUl 9poLl
SSVIAV au3 Yiim pakerdsip aq isnu

‘Proysai

Aemunl [BALLIE 31} S3SSOI0 pajiquyul
St ey} |BALLIE ISE] QU3 j1Iun pakeidsip
UlBWAL pue PalIqIyul d4e SHoBn
[BALLIE 10U IO QUO UaYM J0}ed1pul
apow SSYINIY U} Yiim pakerdstp aq
lleys *GIHNI YL WAV, ‘98essawt
nquyul yde Jeyjoue ‘Aj|euonippy

78°(5)'8°¢ 4yO 90108

SSVd | . SHIHNI 1L WAV, 91 v-A0OVIN 91'y-dON
"panquyul st yoes SSYINY Aue
se Suo| se J0jed1pul Spow SSYINY
oyt Wi pakeldsip oq feys ‘GIHNI
AL, ‘08essaul 11qIyul yoel v
.vbz%_m 9q jsnw a8essaw  GIHNI 1$(S)'8 € QYO :901n08
YL, 243 "peNqiyul st joen SSYINY
SSvd Aue se 3uo] sV i1 p-YOVIN S1'v-dON
‘panbai jou
st A)jiqedes Suniqujul-ap v ‘aa0qe
paq1I0sap Se yoey oy} Sunos[es uede
Aq AJuo ‘Inq “jorJ) 1By} UO $59201d
siy) sreniugal 03 9jqyssod aq jeys
11 “yoely pojeudisap Aue uo sandxs
auwi} JIQIYUI SAIIB[AUIND [B10] B} 20UQ
Sjoel) 1ey)
uo ssaooid s1y3 93enuIa 0) 9[qissod
aq 1snw 31 “yoeyy pajeudisop Aue €5'(4)'9'€ YO :201n08
uo saa1dxa swi} QUL SANB[NUIND
SSvd 1810} 94} 3dUQ ¥ [ 'H-JOVIN ‘1'P-dON
‘saynuil G|
3Y) 229X 0} J0U ING )OI} SUIES ]
0} SWN [BUOKIPPE PPE 0} A[Snonupuod
pasn aq ued A2y jJ04,, SIY] SeInuiy
G pa20xe jou fleys swy Suniqiyut
1810} 943 12y} UONDLISAT BY] Ylim 2w}
1191 31qIyU UB pulxo Aell Josn e
'SoJnUIL G| PIIIXI RS -
10U JSNLL WY 1198 J1QIYUI UB PUIIXD 2§ (r)3'¢ QYO ounes
SSvd 03 Ajiqeded syl g1 p-JOVIN €1 9-dON
dONW
ALROnRdd NOILLNTOS d4S0d0dd HNSSI Tvd YOVIAN
/SSVd

A-33



‘pasdels sey sajowieted

awi1} J9[E JIqIyul ay) 19338 pajqeud aq
A[[eonewWwioine 1snw pajiqiyul uasq
sey yey) Yol e 1oy Suissasoid 1isje

‘pasdejos sey iayoweled

a1 113[B 1QIY U Y] 19338 PI|qBUD
3q Ajjeonewoine jjeys paiqiyul
u23q sey ey yoen e 1oj 3uissasold
11918 20104 pue Aejdsip syl

2$'(9)8€ QYO :e0un0g

SSVd | 99t0a pue Aejdsip oyl (07 p-HOVIN 0T -dOW
‘(S)orL) Pads[as sy Yiim pajeloosse
siiafe yitm 3uissasold ao10A
pue 9xa) ‘owyded pqiyut 03 aq [{eys
102}J9 aY3 ‘suotjetado A2y j0u,, oYy}
“Aey 1oy [ o auo e1a panquyut uasq aaey yoen
33 JO 3UO BIA "PAAIQIYUI UIDQ dABY e Suiajoaul suoe a1qestjdde usyp
yoel] e Surajoaut suafe ojqestjdde
usyA pallquyul 9q 1snw [|8
(s)yoen pa1da]as alyl Yim pajetdosse 15(9)8'¢ QYO :291n0S
su9pe ylim 3ulssadoud aoioa
SSvd pue 1x?3 ‘o1ydein:6 1 p-JOVIA ‘61'p-dON
"pa1qIyul 3q jou [[eYs Bale yoeoidde
1y} SULIIUS SHOBL MOU 19AIMOY
‘paliqiyul aq Jou ISt uoijdun}
11qIYul 9.k} [BALLIE 3Y) JO UONBANDER $$(S)'8'¢ UO :901M08
ay3 03 yuenbasqns ease yoroidde ay)
SSvd Zutioqua syoel maN 81 -JOVIN 81'¥-dON
(S0Rl) |BALLIE UBLIAL
Koy se Suo| se 107 pa3qiyul aq |jeys
UOIJEAIIOE JO dULL) 9 Je Ploysaly}
a3 01 20UEISIp Jajowieled B UIYIM
ease yoeoidde ayj uryiim syoel ||y
$H0BL [BALLIE UlBWAI A3Y) Se Suo|
Se 10] PalqIyul 9q 1SN UOIJBAIIOR JO
awly 9y} & pJoysaly) Y3 01 AdUBISIP (c)g: -33110
1010weled e ulyilm eale yoeoidde €5(0yFe o S
SSvd AU Ulyiim SHIBLL (L TP JOVIN ‘L1'9-dON
dONW
ALMORId NOLLNYTOS d4S0d0dd dNSSI Tv4d YOV

/SSVd

A-34



‘uopeld DJ oy
WwoJj 9]qe1j1pow aq jsnw s1ajeureled

waoprerd Dd 2y} wolj 3|qelyipow
aq [jeys ssajoweled swig 1qiyul asay L

$$(L)'8'¢ QYO 22108

SSvd swin 3iqijul a3y T y-dOVIA YT P-dONW
*(spuodass
7 PUB | US0M]2Q SIUBLUAIOUL PUOIIS
1 ui 9]qe30919s 9q jjeys Jajaweled
aw Aefdstp uoot jiqryut ay g,
‘SPU0das 7 pue | UdImiaq
SJUSLLQIOUL PUOISS | Ul 9[QBIO3[IS (Y8 -391N0
aq isnw 19jowuered sy Aejdsip e WBEQO 8
SSvd Uodi JIqIyui 3y 12 -JOVIA €T P-dON
‘awn
9] 11q1yul SuisIxa 3y} 0) pappe
2q 03 awyy 9y} A109ds 03 (S1uswaloul
9JnuI JJBY-9UO UL) SIINUL § PUe ()
u29M}9q 9[qeI09]9s aq [[eys Iejowered
"atup 1918 1qIyur Sunsxo JUSLIAIDUI ST} 1B]B JIqIYUI Uy
3y} 0} pappe 2q 03 awiy 3y} AJ1oads
0} SIUSLIAIOUL 2JNUILL J|BY-SUO UJ
SOINUIW § PUB () USIM]SQ 3]qRII9]DS 28 (1)8'¢ QUO :991n08
aq isnur 19jaweted juswalout
SSVd | suwn yoegIyul sy 7T y-dOVIA CTdON
"pallquyul 2q 0} Ak (s)joey
P21099S Y} YIM PIIRIDOSSE SId[E
3uoj moy AJ109ds 03 (S)uswaLdUl
91NUILW J{BY-2UOC Ul) SajnUNU
01 pue ( Usam)aq 3|qelds[ss aq
11BYS SA93 10U,, 0M] }S11J 3Y) JO Yoo
10} 193oweded swip JBE NQIYUI UY
*SIUSWIAIOUL )nUI Jley
-5U0 Ul SINUILL ()] PUE () USIMISQ
9|qe109]es aq Jsnui  SA93 10y, (7)g .
0} 18113 2Y3 JO Yoea 10 Jojawiered 18(L)3'e QYO 20inos
SSVd | [wn e Nqiqui YL 17 y-AOVIA 1T9-dON
dOW
ALTYORd NOLLNTOS dS0d0dd HNSSI mnv4d YOV

/SSVd

A-35




‘potiad Jnoatuy 11qIyul Jsje

soel) paddols syl puaixa 03 s ppe
03 Alipqedes ayy papiaoad 9q jsnw
11eQ¥oRl) pue pieoghay/pedAay ¢

‘pouad Jnoswin ngtyul

119]e yjoel; paddols ay1 puaixa 03

swn ppe 01 A1jiqeded ays papiaoad 3q
[1BYS []Bg¥oRl puE preoqkadpedAay
€-~3JSV ue Jo Jasn ay]

78 (1) @Yo e0nos

SSVd | -3dSV uejo asn ay] 87 +-JOVIA ‘8T P-dON
‘uonengduod
Aeauni 213193ds © uiyim Aemuni yses
03 paudisse ‘sanjea Jn0AWL NGIYUL
13[e yoes paddoss Jo uoiinoaxa pue
‘uoleIn3yuod | uoneTald ayj 1oj MO[[E [[BYS SSYINY
Aemuni o13193ds & uigim
Aemuni yoses o) paudisse ‘sanjea
noswn :ni:_ 1a(e yoey paddors 15(1)0'E QUO :901n08
JO UONINDIXS PUB UOIIBAID JY) 10]
SSvd Mmo[[e 1SN SSYINV LT HOVIN (LTP-dON
"SIINUIL G 19)JB PIjqeud
Ajjeonewolne aq jjeys ndino (e
Sy} ‘soInui G| JO [B}0) dANE[IUND
© SP2a2oXa Jey) swi) e saonpoid
‘saInuILL JEU) $39B1) 2IOW 10 SUO Uo (S)uonoe
G| Joye pajqeus A[[ednewoine aq 11qIyut 13je juanbasqns Aue pue
jsnw 3ndino 119e 9y} ‘SAINUIL G JO | UOIIOE 1IJE 1IQIYUI UL JBY) JUBA3 BY) U]
{103 9ALR[NLUND B SPIIOXI JBY) Sl
€ saonpoud jeys syoel) 2IowW 10 U0
uo Amv:o_wg 11qryut 11afe Juanbasgns 05(1)'8'¢ O :221n08
ue pue uoLde LI[E 1IqIYul
SSvd ue Je4] U243 3y} U] 197 H+-JOVIA 9T $-dON
‘S2INUIL G| PIIOX3 JOU [[Im
yoen Aue uo 1s[e ue Juniqiyui-10j
SLWI}-119]8 SA1INIISUOD ‘DAIBINLLND
[e10} ay3 1Y) 21nsse 0) papiaold
2q [jeys Jajoweled [rUONIPPY Uy
SNUIWL G| PIadXa
. 10U JShL Xorn Aue uo 1is[e ue 5 (1)9 '€ QYO 19008
unqIyuI-Joj W3-1I9]. SAIJNOISUOD
SSVd | ‘eang[nuund [B10} 3y (ST 9-dOVIN STy-dON
dONW
AlRJOrdd NOILY10S d4S0d0dd 4nSssI v4d HOVIN

/SSVd

A-36



<k 100,

JwIes ay) JO UOLBALOR Juanbasqns
e y3nouy) papusixa oq ISnw yoexn
paiiuspi ayj oJ pouad jnoswi) ay}
‘pairdxa sey noawin xoexy paddols

K9y 10U,, SWES 2Y) JO UOHBALOER
juanbosqns e y3noiy; pspusaixs

2q [JeYS 3orL) PALJIIUSPL By} 10} poLad
jnosw) oy} ‘patidxe sey ynoswuy
sioen paddoss [eniut ay) a103eg

£$(2)'u€ YO 3008

SSvd [eniut ayj alojed Z¢ y-UOVIN ‘ZEP-dON
*PAJOALIP S INOBWIL JIIYUI 1.
soray paddoss ayp yoiym uo xoen ay}
A3nuapt 03 pasn aq [[eys [[eqxoen Y|
*P230241p S Jnoawn
yquyul Jfe xyoey paddors ays PR ‘351N0
Y91ym UO djorY Y3 AJ13UsP! 0} Pasn W @ue@o S
SSVd | 9qisnu jjeqyoen syl ¢ p-JOVIN 1E'y-dON
*potiad 3noswun 31qryul e
yoey paddols e pus)xa 0y papraoid
aq [[eys AaY JoU,, & ‘pIEOgAD)
pue ped4ay €-gASV Ul UO
‘porrad
oW 31quyul 1afe yoen paddoss
€ pua)xs 0} papiaoid oq isnw R -501
Koy 10U, € ‘preoqhey] pue pedLay 18 (@) w'e QU0 oumos
SSVd £-HASVY W U0 0E v JOVIN ‘0€ y-dOW
"S13]B JO UONBAIOR DljRLIOINE
SuLmo}je SNJE)S 1A[E [BLLLIOU BY)
0} winjaz Ajjeorjewoine jjeys (sppoen
pajoaas A|snotaaid oy ‘pasdeje
'SLIafe JO UOHBALDR sey poLiod aw pajedof[e sy} oy
onewoineg Jumoje snjejs 11aje
|euwriou ay) 0} wnjal Kjjeonewoine
Isnw (s)3oeyy pajoses Ajsnoiasad 1)y .
a3 ‘pasders sey pouad sy e(1y'e QYO oumos
SSvd Pajed0[IE Y1 PV 16T -YOVIN 6T 9-dON
dONW
ALRIORId NOILNTOS d4S0d0dd HNSSI vd AOVIA ©

/SSVd

A-37




‘aW1} PAPUXD Aue
Jnoyiia pajeliul aq Isnwt Jajswered
100313 31QIYUL JIS(E [entut ue

"W} PIpuUSIXe AUe JNOYILA PajeljIul
aq {[eys Jajaweded Jnoswn ngyul
Maje [entur ue ‘ureSe sdois yoell oyl Jj

L$ (D)4 € QYO :e0mog

SSvd | ‘uiede sdois yoed oyl J S -YOVIN SEEdON
"SIAOW OB} Y}
[1Jun ulewal [[eys uoodl 1afe 3y} ing
‘}19[E 3U0 3jeANOE A[UO |[eYS SSYINV
2y} ‘Suraow 3oe 9y} 0} Joilg
'S9AOW YOBI) Y3 [1IUN UIBLLSL ISNW
:oowﬁu_a 2y Ing ‘sfe o:o.ozw?zun 9$(2)U'E QO :901005
Juo Isnw SSYIAY 943 ‘Sutaou
SSvd 3oed) 3y) 01 JoL ¢ p-dOVIA $EP-dON
-10jowieled awiy
nqryur 1aje yoen paddols wnwixew
3y} PISIXS 10U SIOP AL JIqIYul JIdje
yoed) paddoys wnwixew ay; se Suoj
SE LU} }1qIYUI J3[E 3y} 0] SAINUIL
¢ |euonippe ue ppe o3 s[qissod ag
11BYS 3! ‘[ealalul S3nulw-¢ 3y Suunp
awily Aue Je sajnuitu ¢ 0 338 st pottad
jnoawl {eniul ayj 31 ‘ojdwiexs 10,4
‘awy Jojoweled e snjd anjea jnoatun
J1aje yoeyy paddols Sututewial ay)
3O wins ay) [enba jeys powad noawun
11qQIYuI JI9[B PAPUIXI [BI0) BY ],
‘awyy Jojowelted e snjd
anjea 1noatwy Jafe yoey paddos
Sulurewal ay) Jo wins ayj [enba b (Z)U'E U0 1901008
jsnu pousad jnoaun J1quyul J9fe
SSvd PIpuaIXa [e10) YL (€€ P AOVIN ‘£ P-dON
ALRORdd NOILNTOS d4S0d0dd 4NSSI Tvd YOV don

/SSVd

A-38



‘pasdejo sey

1o10weted awiny j1o1e yoen paddols
nqyur seudoxdde sy Jo)ye pajqeus
2q AJ[eon)BLUOINE ISNLW PAJIQIYUI U23q
sey Jey) yjoey) e 103 Suisseooid joe

‘pasdejo

sey sajoweled swn Jee yorn paddors
nqiyu ajeridoldde suj 1oy pojqeus
aq AjjeoyelioIne [eys pajiquyul

ud9q sey jey) doel e Joj Suissadoid
J19[€ 90104 pue Agjdsip oyl

78 (h)'Ue @O 90unos

SSVd | 99104 pue AejdsIp SUL :6€ F-AOYIN :6€ P-dON
‘(s)oen pajoaas Ayl yum
pajeroosse Suissaoold 30104 pue 9xa)
‘orydess J1quyut 01 3q [[eys 108)30 3y}
K33 10, € BlA PAJIQIYUL USDQ dARY
‘(s)yor1) Pa103[as | yoen paddoss e Suiajoaul suafe UAYM
ay) yiim pajervosse Suissaooad
9010A pue 4xa) ‘owydess jquyul
0} 8q JSnuw 199139 9y} ‘A2 10U, B BIA P -951n0
paqIyul usaq aaey yoey paddojs e 1$(y) W' QYO 20unos
SSVd | Suiajoaul sufe usym 8¢ -4OVIN ‘8¢ P-dON
‘payquyut st yoely paddoss Aue se
8uo] se 10} 10)ed1pUl 9powt SSYIANY
sy ynm pakeldsip aq [[eys ‘' GIHNI
AL, ‘9Bessaut 1quyul doen v
paaquyul sioen
paddoss Lue se Suoj se 103 Jojeoipul
apoul SSYINY oUs yiim pakejdsip u :
aq Isnw  *GIHNI ML, ‘©Sessaw (£7We QO 12aum0s
SSvd NIy Yorl v ALE p-dOVIN (LEP-dON
'PapaIsXe
u23q jou sey Jojoweted awir Jqyul
110[e yoey paddols wnwixew oy}
ey} papiaoid ‘paddos aq 03 sonunuos
s|oex 9y) pue paiidxe jou sey jnoatun)
yoel) paddols ayy J1 porad jnoswn
31qiyut 319e Yoy} paddols ays pusixa
0} 9[qE 9q [[BYS Jasn 2] “ISAIMOH
‘paddojs 9q 0) sanunUOd yorY
ayj pue padxa 10U SBY JnOSW) Horl)
paddoss ays 31 powrad 3noswu; J1qiyul oy ‘a51n
19]e oey paddoss ay) pusIxs 0} 88 (e QYO :2aimos
SSVd | Slqe2q jisnw tasn ay) :9¢ - HOVIA 9t y-dONW
dON
ALRIONd NOLLNTOS d4S0d0O¥d dNSSI Tvd YOVIN

/SSVd

A-39




‘uuojieid D 9yl wolj s|qetjipow
2q AJUO ISNW Inq ‘90BjI UL

£-JASV 2l BlA 3]Qq1sSad0E 3q
10U jsnw Jajawiesed jnoawy Nqiyul

‘uiopiejd Dd
3Y1 wodj 3[qeljipow 3q AJuo |{eys inq
‘aorpIaIUl €-JASY AU BIA 9]qQIssadde

39 j0U Jjeys J3jaweled 1noawn
jtquyut uaje yoey paddols oy

1$°(9)u ¢ AYO :991n0g

SSVd | Maje yoen paddois ayl i gF v-YOVIA £V y-dON
‘SjUSLIaIOUL
3JNUIL J[BY-3UO U SaINUIL
01 pue ( usam1aq 9[qe102]3s 2q
[jeys 1ayswered uoniqIyul 11aje yoeL
paddois e 10} swi} wnwixew sy}
‘SJUSLIAIOUL 2INUILL Jjey
-2U0 Ul S3NUILW ()] PUT () UIMIAq
21qe303(9s 2q 1snw Jajeweled €5(S)Y's QYO 1991008
uon1qyut 1aje ot} paddois e 10}
SSvd S WNWIXEW YL ZH - JOVIN ‘' -dON
*SIUBLBIOUL
21NUIW J[BY-3UO Ul SIINUILL
$ PUE () U2am32q 2]qe}O3[9s 3q
[[BYS JUSWIAIOUL JNO3WI J1qIYul 13[e
yoen paddos siy) 10j 1ajowieled sy
SJUSLWIOUL ANUIL
J[BY-3UO Ul S3INUIW { PUE () USIMIRQ
2[qB109]9S 99 jSniU JuSWAIOUL 28°(6)'U's QYO #9In0S
jnoawy 3quyul 1afe yoey paddoss
SSVd | Y1 10} 1pvwesed Y {1 H p-HOVIN 1y -dONW
“SJUSLIAIOUY
9)NUILL J|BY-3UO UL SIINUILL
01 pue () Usamidq Aemuni 4oes 10j
2]qe}0919s 2q [[eYs Jajaweled Jnoswl
1qiyul 13)e 3ol paddols sy
‘SjusLLAIdUL
2)NUIW J[BY-2UO Ul SINUNU (] PUE (
u3aM}aq ABAMUNI YOBD 10J 2[qEI02[3S 19°(S)'U'E QYO :921n0§
5q 1snw J1ajowesed 1noaw) QUL
SSVd | Moje yoex paddois YL :0p p-JOVIN 0t p-dON
dON
ALRIONd NOILNTOS d4S0d0dd 4NSSI vd YOVIN

/SSVd

A-40



SSvd

uoneIN3uod

aseq B)ep SSVIAY 2ys jo yed

2q 1snw J9joweled uonqIyul Js|e
soe1y paddols 103 awi) tunwixew

2y pue “sejewresed Juswaioul
Jnoswy J1quyul 1sfe yors paddors
ay) “sojoweled jnoawty JqIyul

11aje yjoey paddos syl ' v-HOVIN

‘uoneindyuod aseq e1ep SSYINY
ay; jo yed aq {[eys Jqoweted
uonqiyut Maje yoel paddols

10} SL} WNWIXew oY) pue ‘1sjoweled
JUSLLSIOUL JNO3W] IqLYUl 149]e

soey paddoss oy “lejsweled Jnoawy
uqryut 3i9e yory paddors sy

28°(9)'u'€ QYO :921n08
b v-dOW

ALTIORId

NOILNTOS d4S0d0dd

aNSS)

Tvd
/SSVd

YOVIN

dONW

A-41




APPENDIX B

AT OT Issue Matrix
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APPENDIX C

AT OT, APS Sub-Test MOP/MOAR Result Matrix
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APPENDIX D

AT OT, AMASS Parameter Listing
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APPENDIX E

AT OT, OET Sub-Test Questionnaires (July 1999)
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APPENDIX F

AT OT, OET MOP/MAOR Result Matrix
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APPENDIX G

AT OT, OUT Sub-Test Questionnaires (July 1999)
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APPENDIXJ

AT OT, OUT Sub-Test Questionnaires at ATL
(July 1999)
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APPENDIX K

AT Regression Questionnaire Test Responses
(June 2000)
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APPENDIX M
AF OT, AF Questionnaires (February 1999)




AFO-2, AF Questionnaires

AMASS LRU Name: RF
Filter Box Assembly, PC Platform
extender transmitter and receiver,
Fixed hard drive, Removable disk,
Voice processor, Amp/speaker,
Computer Interface module, PC
platform, Modem, Micro-bus
interface, Power monitor, Display
processor interface card,

Recommendations. ..

a. Technician #1
b. Technician #2
c. Technician #3

Ql.-

Was the LRU removal and
replacement procedure described
in a suitable and efficient manner?

LRU Replacement

a. Redundant and takes a lot for granted. Removal of some items such as pins
(spring loaded) not very descriptive.

Q2.- AMASS Maintenance

Section

Is the AMASS Maintenance
section detailed and
comprehensive enough to
troubleshoot and fault isolate, to

a. Fault flow diagrams and equipment names don’t necessarily follow block
equipment names, very hard to follow and find specifics such as equipment names
in tech manual.

b. Fault logic diagram needs to indicate a figure number to return to on Figure 7-5.
See blocks: Perform AC&DC power fault isolation

the defective LRU?
Q3.- AMASS Maintenance a. Definitely not, equipment LRU names are not consistent throughout tech manual
Section
b. Site selected installation of speaker/amplifier assembly.
Is the AMASS Maintenance

section detailed and
comprehensive enough to assist
you in physically locating the
LRUs?

Q4.- AMASS Maintenance

Section

Is the AMASS maintenance
section detailed and
comprehensive enough to assist
you in replacing the LRUs?

a. Redundancy. Equipment very hard to access if equipment cabinet is located
against the wall.




Q5.-  Training Effectivencss

Was the training provided to you
(system overview, manuals,
system), sufficient to use the
AMASS system in an operational
environment?

a. Still could use OS-2 and Windows 95 overview for file management.

b. Will be attending equipment school in OKC when available.

Q6.- System Setup Training
Effectiveness

Was the training provided to you,
sufficient to use the AMASS
manuals and system to perform a
setup, data collection, or
calibration on this AMASS
system?

a. Data collection and clutter map collection not expressed

Q7.- AMASS Software User’s
Manual

Is the AMASS Software User’s
Manual detailed and
comprehensive enough to assist
you in the operation and setup of

the AMASS system?

a. I’'m not a so called expert in this phase, so I really can’t comment

a. Table 7-1, which was referenced by the flow chart troubleshooting referred to
AMI-Diagnosis. Where is this found?

Q8.-  BIT/FIT

Was the Built-in-test (BIT) and
Fault-isolation-test (FIT)
sufficient in providing guidance to
the faulty LRU?

a. Not necessarily

b. With the PC expander (Rx) broken, the maintenance terminal is blank. You
must depend on the fault logic diagram.

Q9.-  Support Equipment

Were you informed of the support
equipment requirements for
AMASS LRU removal and
replacement before beginning the
maintenance task? (Tools,
manuals, etc.)

a. Absolutely not




Q10.-  Overall System Safety a.  Sometimes it tells you to pull the plug on the 208V. Pulling the plug on the
. 115Vdisabling the light, which is needed.
Do the test tools, AMASS

documentation, system or a. All procedures should state unplugging 208 VAC from cabinet. Unplugging
procedures allow you to perform 115VAC removes just the light (which is needed) and the receptacles at the
this LRU removal and base of the equipment, which may be needed for test equipment.

replacement in a safe manner?

b. Procedure has you secure power at the A/C power switch on the front panel.
The procedure should have you secure power by unplugging cabinet or secure
circuit breaker.

Additional comments/suggestions regarding AMASS LRU removal and replacement:

a. Removal and replacement of LRUs are very unsatisfactory in an environment where the AMASS cabinet is located
against the wall. Use of a mirror, body contortions, feeling method and removal of unnecessary LRUs to gain
access to the failed unit is very time consuming and can be somewhat destructive.

b. No comments

c. Documentation
The AMASS troubleshooting charts did not lead me to the cause in any of the four problems I was given to solve. I was
never directed, by the charts, to observe either the RMST AMASS inquiry screens, the AMASS application screen for
status, or POST FIT results. In fact, I was led to unnecessary removal and replacement of components several times.
Only after loosely interpreting the charts, was I once led to run FIT which gave the correct result (with exception, see
note). Before starting each of the troubleshooting problems, I made quick cursory observations of the ASDE and
AMASS screens and was able to correctly determine the probable cause in each case. The charts actually caused
extended outage and I personally would have abandoned their use after the first few moments in favor of my
independent observations. There were instances of contradiction as when the AMASS display indicated an LRU
(DP1/DM1) had passed POST (or in some cases, displayed blank status field) but failed the FIT results returned to the
RMST (this being the true condition). Running FIT manually did not remedy the situation nor did replacing DP1/DM1
as suggested.

Note: Found AMASS TAIU comm fault. Ran FIT, which correctly identified the modem as the defective

component. The modem was replaced and operated normally. Ran FIT again to verify operation. FIT

erroneously returned a failure with probable causes of 1) serial card, 2)-voice processor, and 3)-comp iff.

Ran FIT one more time with no failure found.
The ‘Table of Contents’ is incomplete. Several LRUs (all of the A2 Card Rack Assembly CCAs) were not listed in the
removal and replacement procedures. Other maintenance procedures were difficult to find and usually required
browsing the List of Illustrations for the LRU with the assumption that the required procedure would be located near the
figure. Incorporating a simple index in the documentation would greatly enhance efficiency in field operations.

Hardware

Access from the front of the cabinet for the CPU, video switch, and modem is nearly impossible. Replacement
procedures were crude and cumbersome. For example, the video switch must be unsecured and rested on the
unprotected (open cabling and backplane) units below to accommodate CPU chassis removal. Cable routing further
complicated the procedures as there was barely enough length to accommodate the re-connection of the cables. These
situations can easily contribute to component damage. Re-positioning of the modem to the very top of the rack with the
video switch next and the CPU at the lowest available space could elevate an impossible task to a difficult one. Cabling

needs serious attention - especially for ‘front access sites only’.

Software

The command ‘Sysres -Amass’ is only valid while the application is running in ‘Operational Mode’ but initiating the
command at the RMST returns ‘System Command Processed’ regardless of Amass status. This invalid response appears
to occur with all RMST generated commands. A second example would be the command ‘Amass -Online’ entered
before the FIT results have been returned to the RMST - the command was ignored (unbuffered) and a misleading
‘System Command Processed’ message was displayed.

M-3




AMASS Maintenance
Procedures: Dedicated Clutter
Collect, Load recorded log file,
Load current log file, Data
reduction utilities, Site-specific
file back-up procedures

Recommendations/The problem is...

Ql.- AMASS Maintenance
Procedures

Is the training and AMASS
manuals detailed and
comprehensive enough to
provide you with a functional
and operational overview of the
AMASS system?

a. Picture with no written procedures.

a. No written procedure, though the program seemed user friendly although could not
load current log file

Q2.- AMASS
Documentation

Is the AMASS documentation
detailed and comprehensive
enough to allow you to perform
routine maintenance tasks on
the AMASS system?

Q3.-  AMASS Configuration

Is the documentation and
training of sufficient detail to
allow you to perform an
operational configuration
change? (Workstation mode
change, load recorded log file,
inject synthetic tracks, etc.)

Q4.- Dedicated Clutter
Collect

Is the Dedicated Clutter Collect
procedure described in a
suitable and appropriate
manner?

b. Many references are incorrect. Some of the steps are confusing and the procedure
ends before instructing you to return thresholds to normal and restoring normal
operations

Q5.- Support Equipment

Were you informed of the
support equipment requirements
for the AMASS maintenance
before beginning the
maintenance task? (Tools,
manuals, etc.)




Q6.-  AMASS Maintenance
Procedures

Is the AMASS maintenance
section detailed and
comprehensive enough to
troubleshoot, isolate, and
reconfigure the system upon
locating a fault in the Display
Processing Unit (DPU) cabinet?

Additional comments/suggestions regarding AMASS Maintenance Procedures:
a. Write procedure (step by step) for loading recorded log file for playback.
b. Write procedure for renaming and saving current log file for access. Consider file management training

c. While in ‘testzon’ mode, all synthetically generated targets and alarms are also present in the tower cab and manual
suppression of each display and aural alarms is necessary. While this is an undesirable situation, it is workable but
should at least include a cautionary statement in the procedure.

There were no detailed contiguous procedures for data playback and required searching the documentation and several
empirical iterations to accomplish the basic task.

Invoking the ‘AMASS MT’ mode (amass -disconnect), causes an ASDE fault.

No scenario for arrival alarms other than real-time arrival target with stopped synthetic target.

There are no site specific file or critical file backup procedures.

There are no data reduction utilities.

Incomplete and incorrect clutter map procedures.

M-5




Terminal Automation Interface Unit (TAIU) Comments

Technician a. Most LRUs were more or less obvious to what needed to be removed.

b. The two days spent getting familiar with the TAIU were sufficient to get an
overall understanding of the functionality. Troubleshooting flow chart (page C-3
of 8) refers to ARTS interface (primary/secondary IOP channel). At this location
the radar technicians don’t work on the ARTS.

3

c. OJT training was adequate in scope but should be limited to 2 or 3 persons per
session. I was not able to see the displays or controls most of the time because of
the number of people gathered in the limited space of the ARTS environment.

The TAIU troubleshooting charts were acceptable and I was taken to the correct
result each time. Consideration should be given to switching IOP interfaces to aid
the process. The modem configuration procedure addresses only ‘Idle or
Training’ and not the ‘Online’ condition. There were obvious places in the charts
where paragraph references would have been very useful.

TAIU Documentation

The flow chart for IOP repeater amplifier needs to have a couple of blocks before the block ”Call
for assistance.”

Add a block to check ODS for IOP configuration.
Question: Configured ok?

If the answer is Yes - Change to secondary IOP.
Question: Are FPU data blocks now present?

If the answer is Yes — Interchange IOP repeaters to isolate faulty unit.

If the answer is No — Reconfigure ODS correctly.
Question: Are FPU data blocks now present?
If the answer is Yes — the problem is solved.

If the answer is No — then you return to the previous block where the ODS is configured
properly and proceed.

If the answer is No after changing to the secondary IOP, this is where the Cal for
assistance block goes.

Make very clear whom the technician is to call.
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APPENDIX O

AF OT, AF Regression Comments
(June 2000)




AF Comments to the AMASS Manuals

I. _Comments to the AMASS TIB

1.

Problem: The format of the AMASS instruction book title page is not clear.

Solution: Reverse the title page format
a. Move AMASS Addendum to top of page in same bold print as ASDE
b.  Move the ASDE where the AMASS is now and use the smaller print.

Problem: TABLE OF CONTENTS - Very hard to find an item quickly. Need to make the various

sections standout. Also the Technicians were having problems looking up detailed information in the
AMASS TIB.

Solution:
a.  Add an A to Volume numbers i.e. Volume 7A
b.  Separate Section and Sub-Section Titles with a space at top
c.  Capitalize Section and Sub-Section Titles
d Use indentation under Section Titles and Sub-Section Titles

Example:
3.0 OPERATION

3.1 POWER SYSTEM UP
3.2 CONTROLS AND INDICATORS
3.2.1 Cabinet Controls and Indicators
3.2.2 Operational Display Unit (ODU)
4.0 POST-OPERATION

€. One possible solution: Creating A SEPARATE INDEX VOLUME may help the technicians
to find an item quickly.

Problem: No Boot Sequence for AMASS/ASDE in the AMASS TIB Manual could be found. If ASDE
is powered down, what is the sequence of events, do you power down AMASS, then power up ASDE
first or visa versus. This information is contained in the change pages for the ASDE but should also go
into the AMASS TIB. Should this be located in a AMASS TIB flow chart diagram?

Overall Comment: The AMASS TIB’s should clearly defined in the procedures when the Technician
should use AMASS MT or the ASDE MT with the appropriate commands for AMASS disconnect.

Problem: POWER DOWN/POWER UP - missing steps in the procedure.
Solution: Last step should be added “Reset -System”. This is needed to clear the stored faults

Problem: COPY LOG FILES - page 7.10.50 - routine did work,
Solution: Add to the first step “FROM ASDE MT TYPE: AMASS ~-DISCONNECT”

Problem: PLAYBACK - routine did work

Solution:
a. Path must be specified where to put it




b.

Instructions do not tell how to get out of playback. Add step to say “go to system — sclect mode,
select operational”

8. Problem: DEDICATED CLUTTER COLLECT - routine did work

Solution:

a. Page7.10.61, “Menu Path:  System> Dedicated Clutter Collect” — the word “system” (AMASS
or ASDE?) keeps changing throughout the book. This needs to be made uniform.

b. Page 7.10.62 -top sentence — remove “weather conditions” or “off more than onc hour.” Be morc
specific: If there is no reason for field personnel to perform this procedure. Then we should
consider stating that because this requires power down/power up, it is a big interruption.

c. Command “AMASS-DISCONNECT” causes AMASS fault but there is no fault. There should be
a difference noted on the screen between a keyboard command to disconnect and an actual fault
that causes a disconnect

d. Page 7.10.62 - AMASS Terminal, under Step 2 - add sub step c. to read “There is a short wait
for automatic clutter window to appear.”

e. Step 5 should reference Shut Down Procedures, Volume I, page 1.3.36, paragraph 3.44

f.  Step 6 Rewrite to read “ASDE needs to be returned to facility Area 12 Threshold values and the

IF Thresholds turned “ON."

Problem: COPY BACKUP SITE DATA/ DATABASE FILES - page 7.10.215, When copying the

DTW_DATA Folder over to the F drive there was NOT enough capacity.

Solution: Create a separate folder for each the Site Configuration files and the Log Files or write a
script file to copy only the site configuration files.

10. Faulted speaker amplifier, disconnected cable at the top of AMASS cabinet — Maintenance Mode

1.

Problem: Figure 7-1, troubleshooting flow chart assumes that the AMASS is connected to the
ASDE RMST after rebooting the AMASS system.

No resolution required: In AMASS Configuration file the following line was commented out:

Control_Mode = MT
MT = AMASS MT Only
RMS = Connect AMASS to ASDE RMS

therefore, the AMASS would not auto connect to the ASDE RMST on reboot. During normal
operations, the AMASS will auto connect to the ASDE RMST on reboot.

Problem: The technicians thought if you incorporate the “check AMASS BIT results on the
ASDE MT Inquiry screen first” into the Troubleshooting flow charts. This could find the
problem immediately. Then run the Fit at the ASDE MT.

Solution: FIT runs a more detailed fault testing then BIT provides, solution is to run FIT each
time. A detailed note in the AMASS TIB Manuals and the training class should stress the use of
running FIT instead of relying on BIT.

Side Note - FIT should always be run after a clean boot, if you just run FIT (no AMASS
Reboot) then FIT program will use the previous history and may provide the wrong
information.
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3. Problem: Technicians were having a difficult time following the flow charts, when ask to return
back to Figure 7-1.

Solution: Incorporate return bubbles into the Flow Chart 7-1. Example:

Fiaure 7-1 Perform the Computer
Figure 7-5_| Does any Error ‘ g Assy Fault .Isolation
Message Appear? (Refer to Fig. 7-5, A)
¥
E (Return Bubble 1)
Continue verifying the |
initialization process. l
Add Return Bubble:
(Refer to Fig.7-1, Is the MALK
Return Bubble 1) AIRFLOW indicator
extinguished
II COMMENTS TO TAIU TIB
1. No procedure in TAIU TI manual Section 5.2.¢ to set the system clocks. This has been designated as a
certification requirement in (AF Certification Procedures) Section 1, Performance Checks, 411.d.1.
2. Section 5.2.e maintenance checks: reference illustrations/pictures of the various systems when
available.
III__COMMENTS TO THE CERTIFICATION PROCEDURES 6330.5A
A. TAIU
1. Section 1, Performance Checks, 411.d.1change paragraph 5.2.at0 5.1.
2. Section 1, Performance Checks, 411.d.1change paragraph 525 to 528
3. Section 11, TAIU, 396, change paragraph 525 to 528
4. Paragraph 528, Checking the Altimeter — omit calling ATC to get an altimeter reading from Step 5.
This will be an annoyance to ATC and is unnecessary. The best procedure is to check the DASI; next
best is to check the DEDS for altimeter reading
5. Section 1, Performance Checks, 412.i.3, Computer Power Supply — change paragraph 526 to 529
6. Paragraph 529, Procedure should refer technician to rear of cabinet where power supplies are located.
The LEDs are on the power supplies.
- Side Note 3/2/2000, DI will be replacing the power supplies in the TAIU Cabinet, and the
new power supplies have no LEDs.
7. Paragraph 529 Step B, Need to make reference to Illustration on p.15 of 15, Appendix A of the TAIU
TI Manual.
8. Section 1, Performance Checks, 414, if available in the TAIU TI Manual should make reference to
Ilustration showing grills and filters
B__AMASS
1. Section 1, Performance Checks, 410.b, Change maintenance procedures paragraph from 527 to 530
2. Change Paragraph 530.d Step 1 & 12 to “At an ODU in the air traffic control tower cab, go to ASDE

main Menu, scroll to the AMASS function, activate the AMASS Main menu.”
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3. Add a statement to Paragraph 530.d Step 11 on “AMASS may not alert immediately due to the amount
of time required for AMASS to process the closure of a runway.”

4. Change Paragraph 530.d Step 21: replace “active” to “open”. Change “an X" to “No X” and change
“each” to “either”.

5. Add Step 22 “To toggle to ASDE Menu - Depress Function — U — Enter, then Scroll to Exit - Enter”,

6. Section 1, Performance Checks, 412.h, Quarterly — add step 3, “Check fans on PC Platform.”

C. ASDE

Page 3-2, paragraph 311 to 317, ASDE Handbook manual paragraph references are correct, but the Site
Manual has not been updated. Why two references?

D. Appendix I Certification Requirements, Table 1

1.
2.

SIA Incursion Alert Test — change reference paragraph 527 to 530
Acronym TSGDT Description is wrong, needs to be changed to TSSDD throughout table.
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